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ICOM 


IC-2400  UHF/VHF  Mobile 
IC-2500  UHF/1.2GHZ  Mobil 


Stack  todays  rapidly  expanding  VHF/UHF 
action  in  your  favor  with  the  most  advanced 
design  yet  easy-to-operate  FM  dual  banders 
on  the  road:  IC()Ms  IC-2400  -2-meter/440MH^ 
or  IC-2500  440MHz  L2  GHz, 

Their  overlapping  band  ranges  are  great 
for  present  use  and  future  expansions,  and 
their  wide  array  of  impressive  features 
make  your  auto  a  double-mobile  winner! 

WIDEBAND  COVERAGE* 

The  IC-2400s  range  of  138474MHz  RX/ 
MMSOMHz  TX  and  440450MHz  RX/TX 
includes  NOAA  weather  reception  plus 
liberal  overlap  for  MARS/CAr  operation. 
The  innovative  IC-2500  receives  and 
transmits  440450MHz  and  1240-130QMHz. 

HIGH  POWER  RADIOS! 

The  IC-2400  delivers  45  watts  output 
on  two-meters,  35  watts  on  440MHz,  The 
IC-2500  features  35  watts  on  440MHz 


10wattsonL2GHz.Both 
units  include  selectable 
low  power  for  working 
local  stations. 

FULL  DUPLEX  OPERATION. 

Both  transceivers  transmit  on  one  band 
while  simultaneously  receiving  on  another. 
Both  radios  feature  independent  offsets  for 
each  band.  It's  like  having  two  separate  radios 
in  one!  Perfect  for  true  telephone-style  auto- 
patching  with  a  modern  crossband  repeater! 

SIMULTANEOUS  DUAL  BAND 
RECEPTION. 

Monitor  both  bands  on  the  internal  speaker 

or  add  external  speakers.  Each  band  features 
separate  volume  and  squelch  controls, 

40  MEMORIES. 

Twentvper  band.  Store  frequencies,  PL 
tones  and  TX  offsets  for  super-convenient 
mobiling! 


IC-2500  monitor  the  action.  A  sheer  VHF/ 
UHF  delight! 

Additional  features  include:  Priority 
Watch,  Monitor  one  channels  activity 
while  operating  on  another  frequency,  Tw 
Call  Channels.  One  on  each  band  for 
quick,  single  access  to  your  favorite  repeat* 
A  Repeater  Input  Monitor  Switch  for 
rapid  checks  of  TX  offset  and  evaluation  c 
direct  range.  Plus,  an  Optional  Beeper 
silently  monitors  any  selected  frequency  o 
repeater  for  calls  with  your  preselected 
CT  CSS  subaudible  tone. 

Double  vour  bands  with  ICOM's  new 
IC-2400  or  IC-2500  mobiles! 


(COM  Amenca  toe  2380-1l6fo  Ave.  N.E,  Betevue,  WA  96054 

Customer  Service  Hotline  (206)  454-7619 

3150  Premier  Drive,  Swte  126.  Irving,  TX  75063 

1777  Phoenix  Partway.  Suite  201,  AflartaGA  30349 

COWCAJW^AC>v!SOTrtCOMAmenca.Jnc, 

3071  -  85  Road  U*3.  RfchmoM  B.C  V6X2T4  Canada 

Al  £fed  spectators  *e  aJpa  id  Grange  «*hoa  nonce  wooigafc 
MKXDMfatascnicanCyfflct^RX'^^ 

Mofimm 


MEMORY  SCANNING. 

You  set  the  limits  and  select/lockout 
preferred  memories-  ICOM's  IC-2400  and 
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ICOM 

First  in  Communications 


No  Other  Low  Cost  Simplex  Patch 

is  as  Advanced  as  our  CS-700  ... 


9  Number  Autodialer   •  Last  Number  Redial    *  Automatic  Set-up 

•  Selectable:  VOX  Controlled  or  VOX  Enhanced  Sampling 
Built-in  Programming  Keyboard  and  Digital  Display   •  Hookflash 
User  Programmable  CW  ID    •  Fully  Regenerated  DTMF  or  Pulse 
Dialing    •  Automatic  Busy  and  Dialtone  Disconnect    •  Remote 

Controllable  Relay  (Relay  optional)  . . .  and  more. 


The  new  CS-700  is  a  microcomputer 
controlled  sampling  interconnect  that  will 
add  fully  automatic  radio  telephone 
capability  to  any  existing  simplex  base 
station. 


CALL  OR  WRITE  FOR 
MORE  INFORMATION  TODAY 


User  selectable  VOX  enhanced  or  VOX 
controlled  sampling  gives  a  choice  of 
sample  rate  reduction,  or,  no  sample 
interruptions  while  the  land  party  is 
speaking. 

The  built-in  keyboard  and  display  give 
total  control  of  all  user  programmable 
features,  e.g.  toll  restrict,  CW  ID,  access 
codes,  timers,  autodialer  memory,  etc. 

The  CS-700  interfaces  quickly  and  easily. 
Only  three  simple  connections  required. 
Automatic  sample  window  set-up  and  user 
programming  defaults  assure  a  speedy 
installation. 


Connect  Systems  Inc. 

2064  Eastman  Avenue,  Suite  113 

Ventura,  CA  93003 

Phone  (805)  642-7184 


CSI  is  a  registered  trademark  of  Conned  Systems  Inc. 
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Letters 


Number  1  on  your  Feedback  card 


Electric  Blanket  Mod  Supply 

After  reading  your  column  about  the  60 
hertz  radiation.  I  was  concerned  (  also  enjoy 
sleeping  under  an  electric  blanket  t  ditirVl 
unplug  my  blanket,  though  Instead,  I  butlr.  a 
DC  power  supply  to  power  it 

I  run  i he  AC  line  through  the  existing  ther- 
mostat.  then  through  17  ohms  of  50  wan  pow- 
er resistors,  then  to  a  600  PlV.  *  amp  rectifier 
The  output  of  !he  rectifier  is  connected  lo  a 
20Q  vorl.  7500  micro  far  ad  electrolytic  capaci- 
tor and  also  to  the  biankel  The  blanket  now 
sees  115  volts  of  DC  (at  135  walls)  with  0  7 
volts  of  ripple.  I  had  to  shgtiity  modify  the 
existing  thermostat  (shorten  its  heating  wire) 
so  ft  would  behave  exactly  as  before.  This  ts 
due  to  the  '  wasted"  power  dissipated  by  the 
current/ voltage  limiting  1 7  ohm  resistor 

It  wonts  flawlessly  and  I  now  sleep  in  "po- 
larized "  comfort'  )  am  tigurm"  mat  this  may 
even  cause  some  of  my  dislocated  brain  cells 
to  straighten  out  A  tnend  of  mine  suggested 
that  perhaps  if  I  were  to  "float"  on  a  lake.  I 
might  even  pomi  north 

Al  jofcmg  aside  I  dtd  indeed  build,  and 
am  using,  the  forementioned  DC  power  sup- 
ply For  my  elect ne  blanket  and  at  a  cost  of  less 
than  $15.  using  all  new  parts  l  got  the  rectifier 
for  a  buck  and  a  half  and  the  75  microfarad 
cap  for  $4. SO 

I  sure  do  hope  you  aren't  gonna  print  any- 
thing  negative  about  DC  electromagnetic 
fields  (\  see  a  pun  I '  t  also  want  to  say  thai  your 
editorials  are  al  leas  I  hail  the  reason  I  sub 
scribe  lo  73  Magazine  I  enjoy  them 

Gregory  fl  Mclnhre  KEfcUV 
Belie  Foutcne  S  Dakota 

Gregory  Hey,  you  came  up  with  a  simple 
fix  for  your  biankel  Great  tdea  I  was  wonder- 
ing how  ihe  thermostats  would  adapt  to  DC 
operation. 

t  haven't  seen  much  yet  on  the  effects  of 
DC  fields  on  celt  growth  end  communica- 
trans  . .  except  one  study  which  showed  a 
remarkable  celt  effect  when  the  celts  were 
moved  just  a  few  degrees  off  the  earth  "s  mag- 
netic field. 

Just  in  case.  I'm  making  do  with  blankets 
and  a  nfce  comforter    .  Wayne. 

New  Direction  for  Scouts 

Regarding  your  comments  [Mr,  Green's]  to 
the  "Something  for  Beginners"  letter  in  ihe 
Feb.  '90  issue,  page  56. 1  heard  something  on 
TV  lhat  might  be  worth  checking  Inio. 

A  national  Boy  Seoul  leader  said  the 
Scouts  were  changing  policy  with  regard  to 
their  direction.  It  was  becoming  mora  socially 
oriented  lo  help  correct  problems  like  func- 
tional illiteracy,  the  drug  abuse  situation,  etc.  ( 
don't  know  ill  he  Scouts  would  be  receptive  to 
including  some  ham  radio  Indoctrination  with- 
in their  organization,  but  it  seems  possible- 
Likely  there  have  been  cooperative  efforts 
between  Scouts  and  hams  before  during 
emergency  conditions 

This  group  has  a  national  Leadership  thai 
can  implement  programs  nationwide  They 
may  like  to  include  some  of  the  benefits  of 
amateur  radio  wilhm  thorr  new  ou  I  look  even  if 
they  haven 'I  done  so  before  And  this  might 
help  compensate  for  the  loss  of  ham  support 
through  school  systems  (which  are  not  guid- 
ed at  a  national  level,  bui  are  guided  regional- 
ly) The  aim,  of  course,  is  to  encourage  the 
growth  of  the  hobby  by  gaining  younger 
btood. 

Roy  Ekberg  W&UO 
Brownsville  TX 

Newcomer  to  A  mateur  Radio 

As  a  newcomer  io  amateur  radio  1  find  73 
very  much  suited  to  my  interests  and  reading 
style.  I  am  especially  pleased  with  Wayne's 
monthly  comments  (tirades?)  I  got  into  horn 
radio  this  summer  after  reluming  from  a 
three- year  Peace  Corps  si  ml  m  Botswana  A 
long-term  tnend  (N4PIV)  prodded  me  tnlo  rt  I 
was  into  1 1  m  during  ihe  70s  but  could  never 
seem  to  learn  the  code.  So  this  summer  I 
cracked  the  whip  and  worked  from  Novtee  to 
Extra  Class  in  just  £Vfc  months  By  the  way,  I 
am  26  years-old,  rust  completing  a  Matter* 
degree  in  plastics  Engineering  at  U  Lowell, 
Massachusetts. 

t  was  dismayed  with  what  I  heard  on  the  HF 
bands  I'd  had  far  more  fun  and  meaningful 
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From  the  Hamshack 


communications  on  n  meters,  Another 
friend.  N1GYH,  worked  with  me  lo  get  his 
Tech  Class.  When  he  listened  to  HF  one 
night,  with  a  gleam  in  his  eyes  that  he  was 
finally  on  amateur  radio,  his  face  nearly 
cracked  as  he  heard  the  nonsense  contacts 
on  20m. 

I  want  lo  comment  on  Wayne's  editorial  in 
the  Jan.  "90  issue,  specific  a]  I  y  with  regards  to 
Africa  being  hopeless  To  imply  that  there  are 
no  cou  nines  in  Africa  that  have  decen  t  educa- 
tion is  a  lark  It  may  not  be  as  readily  available 
as  education  here,  but  then  have  you 
checked  Boston's  SAT  scores  lately? 

t  taught  junior/high  school  tor  three  years  al 
a  school  named  Shashe  We  had  the  best 
i  eac  hers  from  arou  nd  the  world  there  When  I 
compare  the  education  I  got  with  the  educa- 
hon  I  was  giving,  there  is  no  comparison  The 
European  teachers  were  fa/  more  qualified 

A  group  of  11/12  grade  students  begged 
me  to  start  a  computer  dub  for  them  I  got  ihe 
funds  to  buy  a  computer,  which  usually  drew 
£0  4  children  a  day.  These  kids  had  the  tech- 
nical knowledge  to  handle  communications 
A  few  comprehended  Ihe  physics  of  electron- 
ics better  than  I  did  The  headmaster  made 
money  available  to  buy  an  amateur  radio  to 
start  a  ctub.  I'm  lucking  myself  now  for  not 
making  time  to  get  another  AA2  station  on  the 
air.  I  d*dnTt  know  any  better. 

My  comment  is:  When  somebody  goes  On  a 
expedition  to  one  of  these  countries,  seek 
out  the  high  schools  There  are  Europeans 
and  Worth  Americans  with  technical  hack- 
grounds  (Peace  Corps  volunteers.  WVRST 
volunteers,  etc)  at  these  nigh  schools,  Identi- 
fy a  person  who  can  introduce  amateur  com- 
munications lo  ihe  teachers,  then  go  home 
and  have  the  club  donate  some  c4d  equip- 
ment {or  new)  lo  get  the  school's  club  on  the 
air  That  way.  at  least  with  children  on  the  air, 
the  conversations  will  be  tar  less  boring  and 
meaningless.  At  the  most  maybe  a  future 
presidency  will  be  encouraged  to  continue 
his/her  education  in  electronics  and  do  some- 
thing, lo  encourage  development  and  pros- 
perity in  the  RICHEST  continent.  Wayne, 
keep  kicking,  you've  got  a  good  forum 

SillDiscipioNlGWR/AE 
HampsteadNH  03641 


I  read  with  interest  your  comments  con- 
cerning YLs  in  ham  radio  and  the  electronics 
field.  I  assure  you  that  you  are  correct  in  your 
opinion  of  the  treatment  of  females  and  mi- 
norities In  the  field  of  electronics 

I  have  been  licensed  since  1970  and  hold 
an  Advanced  Class  license,  In  addition  I  hold 
an  FCC  General  Class  Red  foielep  hone  for- 
mer first  class)  license  and  am  National  Busi- 
ness and  Educational  Radio  (NABER)  cerib 
tied  I  have  been  employed  in  electronics  for 
Over  25  years  and  enjoyed  every  moment  of  it. 
I  presently  work  for  the  Pennsylvania  Emer- 
gency Management  Agency  (PEMA)  as  a  Ra- 
dio Telecommunications  Specialist,  and  own 
my  own  company  (Colorado  Electronics  Ser- 
vices). How  am  I  treated?  Like  a  know-noth- 
ing woman.  My  only  satisfaction  is  in  knowing 
lhat  I  am  usually  the  one  sent  lo  do  the  job 
because  I  know  my  stuff 

Going  back  several  months  lo  your  article 
on  EMP,  all  I  can  say  is  good  luck  I  have 
been  preaching  the  same  thing  for  years 
and  am  tired  of  talking  to  stone  walls.  Even 
the  Emergency  Management  people— at 
least  here  in  Pennsylvania— have  a  deaf  ear 
concerning  high  speed  digital  communica- 
tions, not  lo  mention  EMP  protection.  II 
seems  mat  in  a  time  o*  emergency  Ihe  politi- 
cians would  rather  talk  to  each  other  lhan 
pass  important  traffic;  therefore,  there  is  a 
great  emphasis  on  voice  circuits  with  tele- 
phone  being  the  most  wanted.  Try  as  you 
might  you  can't  get  it  through  their  heads 
that  the  phones  are  the  first  to  go  in  an  emer- 
gency The  thoughts  of  others  in-tbe-know. 
concerning  me  possibility  of  EMP  caused  by 
terrorist  activities,  are  met  with  a  head-inthe- 
sand  position  The  consensus  is  that  il  the 
politicians  don't  trunk  of  rt  themselves,  the 
idea  ts  not  worth  punsui  no. 

Your  comments  in  the  January  1 990  issue 
about  the  educational  system  are  right  on  the 
target.  You  have  started  me  thinking  about 
getting  into  the  video  leaching  aspect  of  edu- 
cation. I  taught  electronics  in  a  vo-tech  school 
until  the  tack  of  enrolments  caused  a  layoff. 


You  mentioned  the  experiments  by  Eslep 
In  contacting  the  spirit  world  on  VHF  I  re- 
member reading  about  and  trying  similar 
experiments  years  ago.  I  got  some  funny 
results  but  nevet  followed  through  Perhaps 
there  >s  more  there;  maybe  1  will  retry  the 
experiments  with  more  modern  technology 

While  on  the  subject  of  communications 
with  other  worlds,  I  wilt  inform  you  lhat  I  am 
Ihe  Net  Manager  for  Ihe  MUFOtV  (Mutual 
UFO  Network)  amateur  radio  nets  We  have 
several  nets  on  ihe  different  amateur  bands. 
Time  and  frequencies  are  Saturday  8  AM 
Eastern  7237  kHz,  Saturday  9  PM  Eastern 
3960  kHz,  Sunday  3  PM  Eastern  28470  kHz. 
and  Thursday  8  PM  Eastern  28460  kHz  All 
of  these  nets  have  a  lot  of  check-in  stations 
as  well  as  SWls.  They  are  open  nets  and 
anyone  Is  welcome  to  jotn  in  the  conversa- 
tions 

Keep  on  preaching  the  gospel,  knowing 
that  a  lew  kindred  souls— even  females— are 
attuned  to  what  you  are  say i  ng 

Leslie  Vamtcte  WA3QLW 
Camp  HtM  PA 

Thanks  tor  your  tetter  and  bravo  on  your 
MUFON  work  Of  course  I've  a  theory 
wrote  if  up  several  years  ago  m  an  editorial 
that  UFQs  may  be  mom  involved  with  time 
travel  than  just  aliens,  and  mat  as  such 
they  can 't  permit  too  close  contact  wtthout 
screwing  up  the  future  They  do  seem  to 
dean  up  after  themselves  very  wett 

Having  read  most  of  the  books  on  the  sub- 
ject for  some  40  years  and  been  a  member 
of  most  UFO  groups  at  one  time  or  anoth- 
er, the  data  I've  gathered  seems  consrs- 
tent  with  ttme  travel   That's  one  of  the  few 

t  had  a  nke  letter  and  a  tape  from  Sarah 
Estep  Now  ive  got  to  make  some  time  to 
see  what  t  can  do  with  a  DAT  recorder.  That 
should  increase  Ihe  sensfttvtty  enormously 

Right  now  I  nave  to  get  outta  here  off  to 
Poland  and  Czechoslovakia  today  tor  ten 
days  I'M  be  talking  with  the  ham  groups 
there  and  seetng  what  I  can  find  m  music 
to  import  and  beet  up  their  hard  currency 
revenues      Wayne 

Amateur  Radio  *s  Image 

I  jusi  read  a  recent  article  of  yours  in  the 
December  issue  of  73  I  have  had  the  desire 
to  gel  my  amateur  nek  el  for  years  and  haven't 
been  able  to  conquer  Morse  code.  I  think  a 
no-code  ticket  would  be  great.  I  know  many 
others  who  have  Ihe  same  problem  and  have 
shied  away  from  gelling  their  ticket  due  to 
code.  1  was  shocked  (o  see  only  100  Canadi 
ans  took  advantage  of  Ihe  greal  opportunity 
the  no-code  ticket  would  offer.  I  would  be  the 
first  in  line. 

I  also  think  it  is  hard  for  an  experienced 
ham  to  understand  what  someone  on  the  out- 
side thinks  of  amateur  radio.  II  Js  not  appeal- 
ing to  hear  constant  radio  reports  (like  "  f  run  a 
Kenwood  and  a  dipole,H  etc.).  That  Is  the 
major  reason  many  young  people  ihink  ham 
radio  is  boring  I  think  your  idea  of  making 
contacts  more  interesting  is  perfect.  Your 
idea  of  nets  for  UFOs>  etc..  Is  greal.  The  air- 
waves  need  to  be  interesting  to  attract 
younger  people.  Amateur  radio  is  competing 
with  more  things  now  than  ever  before  Like 
the  home  computer  and  modems. 

Amateur  radio  is  also  suffering  from  an  im- 
age problem  Most  outsiders  seem  to  think 
you  need  to  be  a  college  professor  to  be  in- 
volved in  it  They  could  be  educated  by  public 
service  ads,  or  some  high  profile  hams  could 
mention  it  on  national  TV  shows 

Deith  Belong  i  a 
Racine  Wl  53504 


14  MHz  Controversy 


Your  November  'Mover  Say  Die"  asked 
for  comments  regarding  ihe  14  275/14  313 
controversy.  This  is  my  comment 

AH  human  conflicts  have  two  sides  I  know 
nothing  of  how  ihts  mess  got  started  1  only 
know  lhat  n  is  now  a  disgrace  t  have  heard 
immaturity  on  both  sides,  idiots  and  KV+FZ, 
He  obviously  has  a  problem  1  feel  bad  lhat 
so  many  otherwise  intelligent  hams  allow 
themselves  to  lose  their  tempers  and  there- 
fore iheir  reason  The  immature  ones  delight 
m  causing  people  lo  lose  their  lemper  11  we 
could  onty  learn  that  weirdos  must  have 
an  "ear."  It  the  good  guys  would  ignore 
them,  they  would  at  least  tire  out  Every  time 
they  get  an  acknowledgment,  they  gam 
strength 

As  i  see  it,  we  have  three  separate  prob- 
lems which  are  interrelated:  intentional  jam- 
mers, objections  io  nets  "owning"  frequen- 
cies, and  third  party  trafhc  other  than  health 
and  welfare  or  emergency 


I  believe  an  attempt  should  be  made  by  the 
amateur  community  lo  stop  the  present  trou- 
ble. Perhaps  you,  the  ARRL  or  maybe  the 
FCC  could  lake  a  poll  of  the  amateur  commu- 
nity and  find  out  how  the  majority  feel  Then 
the  FCC  or  Congress  could  be  pressured  lo 
enforce  the  wishes  of  ihe  majority. 

I  am  in  favor  of  assigning  a  specific  fre- 
quency to  a  net  with  definite  hours  This 
would  give  a  net  authority  to  use  a  frequency. 
The  publishing  of  this  information  would  re- 
duce most  of  the  unintentional  QRM 

t  am  also  rn  favor  of  allowing  third  party 
traffic,  and  see  nothing  wrong  wtth  the  opera- 
tion on  14.300  as  rt  is  practiced  at  this  time 
Few  amateurs  would  purchase  equipment 
and  team  to  use  n  if  it  could  be  used  only 
rarefy. 

I  am  not  yet  a  subscnoer  to  73  I  have  only 
recently  noticed  your  publication,  and  pur 
chased  Mow.  and  Dec.  off  the  newsstand  11 
looks  good  so  far,  congratulations.  I  think  I 
could  leam  to  like  you, 

W  S  Latham  AB4PG 
DeLandFL 


1  'Safe ' '  Communication? 

I  enjoyed  Ihe  challenges  (definitely  plural') 
0*  reeding  your  January  column,  but  I  wonder 
whether  you  haven't  rrussed  a  possible  rea- 
son tor  the  general  level  ol  apathy  in  the  ham 
ranks.  It  seems  to  me  that  many  hams  may  be 
drawn  to  the  hobby  because,  paradoxically 
they  are  not  good  communicators  Rather, 
they  may  be  drawn  by  ihe  patina  of  the  "semi- 
technical*  skills  and  procedures  which  allow 
them  to  pretend  lo  communicate  Wtiness 
contesting?  Witness  packet  bulletin  boards! 
Witness  CW> 

A  similar  phenomenon  seems  to  be  a  nor* 
mat  phase  of  American  adolescent  develop- 
ment, only  the  patina  of  choice  is  the  tele- 
phone. Many  teenagers  seem  io  use  the 
telephone  as  a  learning  tool  on  which  they 
can  practice  their  communications  skjlts  with- 
out the  dangers  of  face-to-face  communica- 
tions. After  they  master  the  basic  skills  and 
jargon,  they  can  move  on  lo  develop  more 
intimate  personal  relationships  lace-to-face. 

I  wonder  whelher  many  hams  might  actual- 
ly be  afraid  (too  strong  a  word? — maybe  just 
uncomfortable)  of  close  personal  contacts,  so 
ihey  pretend  Ham  radio  offers  a  multitude  ol 
substitutes  lor  real  personal  commumca 
lions,  and  it  offers  an  almost  perieci  stage 
These  substitutes  can  be  challenging  and 
even  lots  ol  fun,  but  when  the  medium  substi- 
tutes for  the  content,  there  is  no  communlca 
tionj 

It's  no  wonder  thai  ham  ciub  meelmgs  are. 
for  the  most  part,  uninspiring,  What  else 
could  you  reasonably  ex  peel  from  an  arbi- 
trary collection  of  mostly  while  men.  most  of 
whom  are  nol  realty  comfortable  with  per- 
sonal contacts,  who  have  adopted  Roberts* 
Rules  {another  stifling  way  to  pretend)  to 
govern  themselves7  There  also  seems  to  me 
a  sacred  dictum  (ARRL,  ex  cathedra?)  that 
only  certain  topics  are  safe  lor  ham  club 
meetings. 

Most  of  Ihe  hams  I  meet,  on-the-air  or  face- 
to-face,  sound  like  they  could  be  interesting 
people  underneath  their  ham- veneers,  but  I 
am  frequently  rebuffed  when  I  try  lo  move  a 
QSO  into  something  which  might  be  interest- 
ing (but  which  might  draw  them  into  express- 
ing a  personal  opinion)— "Well.  I'm  doshoat- 
ed  [sic— yeccWJ.  I'll  say  73s  now  and  wait  lor 
your  final."  I  don't  know  why  I  bother  trying 
sometimes.  I  certainty  have  alternate  uses  tor 
the  modest  time  and  money  I  spend  on  ham 
radio— like  the  local  bookstore  1,  like  you.  am 
an  avid  reader 

I  wonder  why  you  keep  trying— I  don't  thrnk 
it's  for  the  money.  You  seem  to  enfoy  Ihe 
status  of  "prophet"  (rabble-rouser),  and  you 
seem  to  have  a  genuine  concern  for  the  rest 
of  us  hams.  I  usually  enjoy  reading  your 
columns  and  exploring  my  own  reactions 
(both  positive  and  negative).  Most  important- 
ly, 1  leam  something  every  time — 1  could  have 
gone  my  whole  TV-tess  life  without  ever  hear- 
ing about  the  Lambada 

I  am  still  thinking  about  your  expose"  ol 
the  American  public  education  system  lama 
product  of  it  in  the  r60s  when  we  were  trying  to 
save  the  world  from  communism  through  ad- 
vanced math.  etc.  Since  our  own  kids  have 
grown  and  gone.  I've  been  out  of  touch  with 
the  schools.  I  have  been  vaguely  aware  that 
something's  wrong,  but  I  don't  know  enough 
about  what's  happening  (not  happening?)  I 
also  don't  have  a  clear  picture  of  what  I  ex- 
pect, or  what  we  need,  so  rl  will  lake  me  a 
while  to  chart  oul  how  to  get  mere,  and  more 
importantly,  how  I  might  help.  Thank  you  for 
challenging  me  to  start , 

TomRusselrfRH 
Portsmouth  VA 
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Never  say  die 


Wayne  Green  W2NSD/1 


73  s  Revolving  Door 

Amidst  a  flurry  of  misspelled 
names  and  calls,  one  of  Ihe  less 
necessary  ham  newsletters  took  a 
swing  at  me  (so  what's  new?)  cit- 
ing the  ever-changing  73  staff  as 
proof  that  Wayne  is  awful  to  work 
for.  YeahT  I'm  a  terror.  As  usual, 
the  editor  never  bothered  to  check 
his  information  for  reliability. 

Yes,  you  bet  I  keep  the  door 
revolving  at  Wayne  Green  Enter- 
prises.  I  don't  fire  many  peo- 
ple, .  ,far  too  few.  really.  But  that 
door  is  going  to  keep  turning  as 
long  as  I'm  alive.  I  don't  want 
staffers  to  stay  here  for  a  lifetime,  I 
try  to  find  people  who  are  young 
and  interested  in  reaming  every- 
thing they  can  about  publishing. 
Then  1  do  all  I  can  to  make  their 
experience  at  WGE  as  education- 
al as  possible.  People  who  refuse 
to  take  advantage  of  the  [earning 
experience  and  insist  on  doing  the 
same  damned  thing  for  years  I  en- 
courage to  depart  to  make  room 
for  people  who  will  take  advan- 
tage of  the  career  development 
potentials  I  have  here. 

WGE  is  not  just  a  publishing 
company.  .  .  it's  also  a  publishing 
institute  and  is  even  registered  as 
such  in  New  Hampshire.  It's  also 
an  entrepreneurial  small  business 
incubator.  That's  the  way  I've  run 
my  publishing  businesses  for  the 
last  15  years. 

In  the  last  two  years  Tve  gotten 
rid  of  every  "manager"  in  the 
place.  Oh,  I've  tried  to  make  man- 
agement teams  work,  but  I  found 
they  stifled  progress.  It  shocked 
everyone  when  I  cleaned  out  the 
general  business,  ad  sales  and 
financial  managers  all  at  one  time 
and  personally  took  over  their  jobs 
a  year  and  a  half  ago.  Actually,  I 
didn't  have  to  do  much  additional 
work,  I  just  set  the  staffers  free 
who'd  been  held  back  by  their 
"management/*  Our  costs  went 
way  down  and  our  revenues  went 
way  up, 

I  recently  got  fed  up  with  the 
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constipation  in  producing  73  so  I 
eliminated  all  job  titles.  I  redid  the 
masthead  with  everyone  just  list- 
ed as  "staff. 1t  Further,  instead  of 
articles  sometimes  having  to  wait 
weeks  for  an  editor-in-chief  to  get 
to  them,  now  they're  tackled  as 
Ihey  arrive  by  any  of  the  staff 
who's  handy. 

My  system  has  worked  out  well 
in  the  past.  73 editors  have  come 
aboard  with  little  or  no  previous 
training  and  have  gone  on  to  some 
very  nice  jobs.  HeckT  one  of  them 
is  running  one  of  the  largest  PR 
agencies  in  California.  And  one  of 
my  circulation  people  is  doing 
great  with  inc.  magazine.  Another 
of  my  editors  went  on  to  edit  in- 
foworid.  My  alumni  are  all  through 
the  publishing  industry. 

How  do  I  run  a  business  without 
managers?  I  do  it  with  team  lead- 
ers. Everyone  works.  None  of  this. 
"that  isn't  my  job"  nonsense. 

I  do  most  of  my  own  work  at  my 
farm,  which  is  a  few  minutes  from 
the  WGE  building.  I'm  set  tip  there 
with  my  laptop  computer,  FAX,  a 
2m  repeater  and  a  little  ham  rig. 
The  big  rig,  beam,  packet,  SSTV, 
OSCAR  setup  and  all  is  at  the 
WGE  building,  where  it's  used 
more  by  the  73  staff  than  by  me. 

I  pop  into  WGE  twice  a  day  for 
meetings  and  to  see  what  prob- 
lems need  solving.  I  help  with  cov- 
er design  ideas,  okay  artwork  and 
see  how  things  are  going.  At  the 
farm  I  answer  my  mail,  keep  up 
with  radio,  computer,  electronic 
and  audio  technology,  write  edito- 
rials for  all  my  publications,  write 
endless  subscription  letters, 
review  new  CDs,  produce  my 
own  CDs  (Greener  Pastures  Re- 
cords. .  /with  a  state-of-the-art 
recording  studio  at  the  farm). 

Between  giving  talks  at  ham- 
fests  and  ham  clubs  and  attend- 
ing music  and  electronic  industry 
shows.  I'm  kept  busy  and  have  far 
too  little  time  for  skiing,  skin  diving 
and  hamming.  This  year  I'm 
scheduled  to  give  ham  talks  in 


Dayton.  Minneapolis,  Munich, 
Vienna,  Atlanta  and  Boxborough. 
The  music  and  electronic  shows 
are  in  Las  Vegas,  Los  Angeles, 
Nashville.  Chicago,  Cannes,  And 
that's  just  what  l  know  about 
so  far. 

I'd  like  to  take  some  time  to  see 
what  I  can  do  to  help  the  artists 
and  performers  in  the  Eastern 
European  countries  get  their  mu- 
sic distributed  in  America  in  order 
to  generate  some  badly  needed 
hard  currency  for  them.  If  these 
countries  are  going  to  change 
from  communism  to  democracy, 
they're  going  to  need  a  way  for  the 
artists  who  were  state  supported 
to  earn  money,  I  think  I  can  help. 

Then  there's  my  work  in  educa- 
tion, which  is  coming  along  very 
well.  I  have  to  budget  some  time  to 
get  to  colleges  to  lecture. .  .and 
to  work  with  colleges  to  help  them 
cope  with  the  "90s. 

Locally  I'm  working  with  the 
Chamber  of  Commerce  to  make 
some  badly  needed  local  changes 
. ,  .and  am  the  treasurer  of  the 
local  hospital  board. 

Getting  back  to  73.  .  .1  have 
several  goals  for  73.  One  is  to 
make  it  more  fun  to  read,  and 
more  educational.  I'm  particularly 
anxious  to  get  amateur  radio 
growing  again  by  attracting 
youngsters  to  the  hobby  by  the 
hundreds  of  thousands.  I  have 
some  plans  for  doing  this,  but 
they're  going  to  take  some  time 
and  work. 

I  formed  the  National  Industry 
Advisory  Committee  to  help  bring 
the  ham  industry  and  the  FCC 
Commissioners  together  and  per- 
haps even  stem  the  tide  of  lost 
bands  I  don't  think  the  ARRL  ap- 
proach of  suing  the  FCC  and  fight- 
ing them  at  every  turn  is  a  produc- 
tive approach. 

The  present  73  staff  is  top 
notch.  In  addition,  we're  also  tap- 
ping the  technical  expertise  of 
Larry  Anlonuk  WB9RRT,  Mike 
Nugent  WB8GLQ,  the  editor  of 


Portable  100  magazine,  is  atso 
helping.  And  Jim  Morrissett 
K6MH  is  leading  (he  team,  Jim 
first  worked  for  me  as  the  assis- 
tant editor  of  CQ  magazine  back 
inl9S5. 

So  there  you  have  it  !  tend  to 
look  for  youngsters  with  promise 
to  work  for  73, 1  encourage  them  to 
learn  everything  they  can  and 
then  move  on  to  companies  where 
they'll  get  better  pay.  73,  which 
has  lost  money  for  years,  probably 
will  never  pay  big  salaries,  but  it's 
a  corking  place  to  learn  publish- 
ing and  to  have  a  ball  testing 
the  newest  of  ham  gear,  going  on 
DXpeditions  and  to  hamfests. 

I  mentioned  our  business  incu- 
bator. Right  now  we  have  23  new 
businesses  we're  starting.  These 
offer  even  more  opportunities  for 
learning  new  skills  and  getting 
more  upscale  salaries, 

One  that's  doing  particularly 
well  is  MusicANH,  a  new  mail  order 
CD  company.  Then  there's  Buys, 
Inc.,  which  has  been  selling 
1 0,000  or  so  CDs  a  month  for  the 
last  year.  And  Greener  Pastures 
Records,  which  just  put  out  its  first 
CD  release.  .  .  Scott  Kirby  playing 
Scott  Joplin.  We've  got  a  bunch 
more  in  the  works.  There's  always 
something  exciting  going  on. 

Our  CD  Gu/deelectronic  edition 
on  CD-ROM  has  taken  off  in  sales. 
Record  stores  and  libraries  are 
buying  it.  Philips  has  bought 
30,000  copies  for  their  new  Head- 
start  computer  system. 

We've  got  Indie  Info  Inc.,  acred- 
it  checking  source  for  indepen- 
dent record  companies.  There's 
Adventures  in  Music,  a  publica- 
tion for  radio  stations  telling  'em 
what's  new  in  CDs.  And  Music 
Retailing*  which  goes  to  over 
10,000  record  stores  to  let  them 
know  what's  new  and  what's  hot 
in  indie  music. 

US  News  had  a  chad  showing 
the  average  employee  turnaround 
in  America.  We're  doing  consider- 
ably better  than  average.  They 
showed  23%  of  the  employees 
working  less  than  one  year. 

So,  yes,  we  do  have  a  revolving 
door  at  WGE  and  73  magazine. 
We  do  tend  to  lose  people  who 
aren't  able  to  work  as  a  team  or 
who  aren't  really  interested  in  de- 
veloping their  careers.  Most  of  the 
people  who  move  on  to  better  jobs 
keep  in  touch  and  remain  good 
friends. 

I  do  try  to  make  things  as  friend* 
ly  as  possible.  One  of  our  ad  sales 
gals  had  a  baby  recently.  She 
wanted  to  be  able  to  stay  at  home 
to  take  care  of  her  new  baby,  but 

Continued  on  page  75 


■  CI 


TS-140S/ 


680S 


HF  transceiver  with  general 
coverage  receiver, 

Compact,  easy-to-use,  fuN  of  oper- 
ating enhancements,  and  feature 
packed*  These  words  describe  the 
newTS-140S  HF  transceiver.  Setting 
the  pace  once  again,  Kenwood  intro- 
duces new  innovations  in  the  world 
of  "look-alike"  transceivers! 

•  Covers  all  HF  Amateur  bands 
with  100  W  output.  General  cover- 
age receiver  tunes  from  50  kHz  to 

35  MHZ.  tResmyer specttfcanons  guaranteed 

from soo kHz  10 30 mhz >  Modifiable  for  HF 

MARS  Operation.  {Permit required). 

•  All  modes  built-in.  LSB,  USB,  CW, 
FM  and  AM. 

•  Superior  receiver  dynamic  range 

Kenwood  DynaMix"  high  sensitivit 
direct  mixing  system  ensures  true 
102  dB  receiver  dynamic  range. 

•  New  Feature!  Programmable  band 
marker.  Useful  for  staying  within  the 
limits  of  your  ham  license.  For  con- 
testers,  program  in  the  suggested 
frequencies  to  prevent  QRM  to 


KENv0i 


^i'U 


«c*n 


TS-680S       ^ 

All-mode  multi-bander 

•  6m  (50-54  MHz)  10  W  output  pEus  all  HF 

Amateur  bands  (100  W  output). 

Extended  6m  receiver  frequency  range  45  MHz 

to  60  MHz  Specs  guaranteed  from  50  to  54  MHz 

•  Same  functions  of  the  TS-140S  except  optional 
VOX  (VOX-4  required  for  VOX  operation), 

•  Preamplifier  tor  6  and  10  meter  band 


I 


• 


Famous  Kenwood  interference 
reducing  circuits.  IF  shift,  dual  noise 
blankers,  RIT,  RF  attenuator,  select- 
able AGC,  and  FM  squelch. 
M.GH/VFOCH  sub-dial.  10  kHz  step 
tuning  for  quick  QSY  at  VFO  mode, 
and  UP/DOWN  memory  channel 
for  easy  operation. 

31  memory  channels.  Store  fre- 
quency, mode  and  CW  wide/narrow 
selection  Split  frequencies  may  be 
stored  in  10  channels  for  repeater 
operation. 
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■  Selectable  full  (QSK)  or  semi 
break-in  CW. 

•  RF  power  output  control. 

•  AMTOR/PACKET  compatible! 
1  Built-in  VOX  circuit. 

•  MC-43S  UP/DOWN  mic.  included. 

Optional  Accessories: 

AT-130  compact  antenna  tuner 
AT- 250  automatic  antenna  tuner 

•  HS-5/HS-6  headphones 

•  IF-232C/IF-10C  computer  interface 
>  MA-5/VP-1  HF  mobile  antenna 

(5  bands)  •  MB-430  mobile  bracket 
MC-43S  extra  UP/DOWN  hand  mia 

•  MC-55  (8-pin)  goose  neck  mobile  mic 

•  MC-60A/MC-80/MC-85  disk  mics. 

•  PG-2S  extra  DC  cable  •  PS-430 
power  supply  *  SP-41/SP-50B  mobile 
speakers  •  3P-430  external  speaker 

•  SW-2100  SWRf  power  meter 

•  TL-922A  2  kW  PEP  linear  amplifier 
{not  for  CW  QSK)  *  TU-8  CTCSS  tone 
unit  *  YG-455C-1 500  Hz  deluxe  CW 
filter.  YK-455C-1  New  500  Hz  CW  filter. 

KENWOOD  LL&A.  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 

P.O.  BOX  22745, 2201  E.  Dommguez  Street 
Long  Beach,  CA  90801  5745 

KENWOOD  ELECTRONICS  CANADA  INC 
PO.  BOX  1075. 959  Gana  Court 
Mississauga.  Ontario,  Canada  L4T  4C? 
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TM-231A/ 

331A/431A/531A 

FM  Mobile  Transceiver 

Looking  for  a  compact  transceiver 
for  your  mobile  VHF  and  UHF  opera- 
tions? KENWOOD  has  a  compact  rig 
for  each  of  the  most  popular  VHF/ 
UHF  bands. 

•  20  multi-function  memory  channels 

•  High  performance  —  high  power! 
SOW  (TM-231A),  3SW  (TM-431A) 
with  a  3  position  power  switch. 

•  Optional  full-function  remote 
controller  (RC-20). 

A  full-function  remote  controller 
can  be  mounted  in  any  convenient 
location.  Using  the  IF-20  interface 
the  RC-20  may  be  connected 
to  four  mobile  transceivers,  (TM-231A/ 
431 A/531A  or  the  TM-701A) 

•  Multi-function  micro- 
phone supplied  A 
Various  controls  are 
provided  on  the  mic. 
for  increased  utility         ^ 

•  Auto  repeater  offset 
on  144  and  220  MHz. 

•  Built-in  digital  VFO  allows 
selection  of  the  frequency  step. 
(5P 10P  15, 20, 12.5P  25khte; 
TM-&31A:  10f  20,  12.5,  25kHz.) 

•  Selectable  CTCSS  tone  built-in. 

•  Tone  alert  system  —  for  tnift^quiet 
monitoring")  ]lmm 
When  enabled  this  function  will 
activate  a  tone  when  squelch  opens. 

•  DRS  (Digital  recording  system). 
The  optional  DRLM  can  store 
received  and  transmitted  messages 

for  up  to  32  seconds,  allowing  the 
operator  to  check  or  return  any  call 
using  the  tone  alert  system. 

•  Automatic  lock  tuning  function 
(TM-531A). 
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136-174  MH 
TX  on  Amateur  bands  only 

Modifiable  for  MARS/CAP 
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•  Repeater  reverse  switch.  cable  •  PG-3B  DC  li 

Complete  service  mBftuate  me  available  far  iiil  Kenwood  f  ramcejvers-  iwi  mosi  accessories 


Optional  Accessories: 

•  RC-20  Full-function  remote  con- 
troller •  RC-10  Handset  •  IF-20  Inter- 
face unit  handset  *  DRU-1  Digital 
recording  unit  *  MC-44  Multifunctio 
hand  mic.  *  MC-44DM  Multi-function "" 
hand  mic.  with  auto-patch  •  M048B 
16-key  DTMF  hand  mic.  *  MC-55  8-pin  ^ 
mobile  mic.  •  MC-60A/80/85  Desk- 
top  mics.  •  MA-700  Dual  band  (2m/ 
70cm)  mobile  antenna  (mount  not 
supplied)*  SP-41  Compact  mobili 
speaker  •  SP-50B  Mobile  speaker 

•  PS-430  Power  supply  *  MB-201 
Mobile  mount  •  PG-2N  Power 
cable  •  PG-3B  DC  line  noise  filter 


•  PG-4H  Interface  connecting  cable 

•  PG-4J  Extension  cable  kit 

•  TSU-6  CTCSS  unit 

KENWOOD  USA.  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 
RO  BOX  22745. 2201  E  Domrnguez  Street 
Long  Beach.  CA  9080V 574 5 

KENWOOD  ELECTRONICS  CANADA  INC. 
P.O. BOX  1075, 959  GenaCourt 
Mississauga/Optentj,  Canada  L4T  4C2 
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ARRL  President  Urged  to  Resign 

■  ■  ^^^^»-  — — ^^^^* 

Five  prominent  radio  amateurs  have 
asked  ARRL  President  Larry  E.  Price  W4RA 
to  decline  his  nomination  for  another  2-year 
term.  The  request,  sent  by  mail  was  signed  by 
Stuart  Cowan  W2LX,  William  Orr  W6SAI,  Pete 
Hoover  W62Hr  Joseph  Schroeder  W9JUV, 
and  A.  Prose  Walker  W4BW.  The  authors  stat- 
ed that  they  believe  the  ARRL  under  Dr. 
Price's  direction  has  failed  to  " . . .  adequately 
meet  either  the  domestic  or  international  chal- 
lenges facing  amateur  radio  today,  and  that  a 
change  in  ARRL  leadership  is  absolutely  nec- 
essary if  we  are  to  survive  these  challenges  in 
the  coming  decades,"  (From  Westiink,) 

Grant  lor  HF  Packet  Research 

A  team  of  amateurs  headed  by  Stephen 
Hall  WM6P,  of  Simi  Valley,  California,  re- 
ceived a  $1,000  grant  this  year  from  the 
ARRL,  The  team  will  investigate  the  benefits 
of  diversity  reception  for  HF  packet  radio+  and 
design  practical  diversity  antenna  systems, 
modems,  and  receivers.  For  a  discussion  of 
diversity  reception  and  its  potential  benefits  in 
amateur  radio,  see  the  chapter  on  digital  com- 
munications in  The  1990  ARRL  Handbook. 

Co-investigators  in  the  team  are  Andy  De- 
martini  KC2FF  of  Clearwater,  Florida;  Wally 
Linstnrth  WA6JPR  and  Bill  Lake  WB6RU  of 
Santa  Barbara,  California;  Herb  Duncan 
WE7L  and  Peter  LaCount  W8UXD  of  Sierra 
Vista,  Arizona.  (From  GRAARC.) 


New  DXCC  Countries 


The  ARRL  Awards  Committee  has  unani- 
mously agreed  to  add  Banaba  Island  T33 
and  Conway  Reef  3D2  to  the  DXCC  Coun- 
tries List,  No  no  activity  is  believed  to  have 
taken  piace  from  Conway  (3D2)t  a  territory  of 
the  Republic  of  Fiji,  prior  to  I  he  3D2CR  opera- 
lion  of  April  1989,  so  contacts  are  creditable 
with  the  start  of  this  operation. 

Banaba  (T33).  part  of  the  Republic  of  Kirib- 
ati, was  formerly  known  as  Ocean  Island.  A 
few  operations  with  callsign  prefix  VRl  from 
Banaba  occurred  before  the  T33JS/T33RA 
activity  of  May  1989.  They  will  also  be  cred- 


QSL  cards  may  be  submitted  for  Conway 
and  Banaba  on  or  after  March  1,  1990.  For 
more  information,  contact  Don  Search 
W3A2D  at  ARRL  HQ,  {From  The  DX  Bulletin 
and  Watts  New.) 


Amateur  Radio  Astronomy 

If  you'd  like  to  get  into  amateur  radio 
astronomy,  an  international  organization 

exists  to  help  you.  For  information  on  how  to 
get  started,  write  5.A.R.A.  Membership  Ser- 


vices, PO  Box  4208.  Tampa  FL  33677,  or  call 

Jim  Pitts,  the  Librarian  and  Educational  Chair- 
man Of  S.A.R.  At  at  (502)  459-5804, 

While  it's  unlikely  that  amateur  radio  as- 
tronomers can  compete  with  the  huge  anten- 
nas used  by  professionals,  amateurs  can  pur- 
sue various  rewarding  projects:  indirect 
monitoring  of  solar  flares,  meteor  monitoring, 
imaging  of  strong  radio  sources,  pulsar  detec- 
tion, and  Jupiter  studies.  Most  of  these 
projects  require  simple,  though  sensitive, 
equipment  and  relatively  small  antennas.  You 
do  not  have  to  be  an  electronic  wizard  to  ob- 
tain thrilling  results  Radio  telescopes  consist 
of  the  same  type  of  equipment  in  amateur 
radio  stations,  only  they  are  arranged  differ* 
ently.  (From  Watts  New, } 


Signals  from  Space 


Easy-to-monitor  signals  from  space  in- 
clude US  and  Soviet  navigational  satellites 

between  149.910  and  150.030  MHz.  You  can 
hear  them  on  a  2  meter  NT  or  portable  scan- 
ner with  a  rubber  duck.  MIR,  the  Soviet 
manned  space  station,  is  loud  and  clear  on 
143.625  MHz  FM.  The  cosmonauts  on  MIR 
ran  a  2  meter  operation  on  or  near  145.550 
using  the  calls  U1  MIR,  U2MIR,  and  U3MIR. 

You  can  hear  the  new  Microsats  beaconing 
on  435.07.  435,12.  437.025,  145.825. 
437,075,  437.150.  and  437,125.  (From  the 
Nashua  Area  Radio  Club  Bulletin.) 


Automatic  HF  Data  Transmission 

The  League  has  concluded  that  desirabil- 
ity of  automatic  operation  on  the  HF  bands 
has  been  firmly  established.  Last  December 
12,  ARRL  Counsel  Chris  Imtay  N3AKD  filed  a 
petition  with  the  FCC,  seeking  the  adoption  of 
rules  to  permit  limited  HF  RTTY  and  data  com- 
munication under  automatic  control.  The  peti- 
tion seeks  designation  of  the  foliowing  band 
segments  as  berng  available,  though  not  ex- 
clusively, for  automatic  control  of  RTTY  and 
data  transmissions:  3605-3615  kHz,  7035- 
7045  kHz,  10140-10150  kHz,  14090-14100, 
18100-18110  kHz.  21090-21100  kHz, 
24920-24930  kHz,  and  28100-28120  kHz. 

The  Leagues's  proposal  seeks  inclusion  of 
automatically  controlled  AMTOR  and  Baudot 
as  welt.  From  the  petition,  ' .  .  .  AMTOR  is 
more  robust  than  packet  radio  and  is  used  to 
bridge  difficult  radio  paths.  ,  .manually  con- 
trolled Baudot  RTTY  'mailboxes*  (or  MSOs) 
have  been  active  in  the  Amateur  Radio  Ser- 
vice since  the  earfy  1980s. .  .,  Manual  con- 
trol .  .  is  an  unnecessary  burden  on  the  mail* 
box  system  operators..  .  .the  benefits  of 
automatic  operation  are  shared  by  amateur 
operators  worldwide  and  are  instantly  avail- 
able to  provide  public  service  during  disas- 
ters." (From  The  ARRL  Letter ) 


Land  of  Radio  Enthusiasts 

Japan  lists  over  5  million  radio  stations. 

These  include  950,000  amateur  radio  sta* 
tions,  2,390,000  CB-type  radio  stations. 
1,540,000  portable/mobile  radio  stations,  and 
120,000  "miscellaneous"  radio  stations.  The 
US  lists  a  paper  figure  of  approximately 
509,000  licensed  amateurs.  (From  the  B-N-T 
Bulletin. ) 

Amateur  Radio  at  Malta 

When  Gorbachev  and  President  Bush 
met  at  Malta,  amateur  radio  was  there,  too. 
Network  news  crews  always  have  a  few  hams 
among  them,  and  when  not  at  work,  they  oper- 
ate their  improvised  ham  setups, 

Steve  Mendelsohn  WA2DHF,  ARRL's  Hud- 
son Division  Director,  took  his  Kenwood 
TS-130S  along  and  strung  a  simple  dipole  oft 
the  hotel  balcony.  In  20  minutes  he  had 
worked  all  continents  using  the  assigned  Mal- 
ta cail  of  9H3LO.  Ed  Tobias  as  9H3LN  and 
Tony  Brunton  as  9H3LM  also  joined  in  the  fun. 

The  Soviet  Union  permitted  special  event 
station  US1UGB  to  operate  from  Moscow, 
commemorating  this  event.  If  you  made  con- 
tact with  that  station,  you  can  QSL  direct  to 
UK3A.  No  need  to  go  through  Box  88, 
Moscow,  tor  approval!  (From  the  B-N-T  Bui* 
tetin.) 


Stolen  Transceiver 


The  Brevard  County  Sheriff's  Depart* 
ment  in  Florida  recovered  a  Yaesu  FT-208 
early  last  February.  It  has  several  identifying 
markings.  If  you  think  this  radio  may  be  yours, 
contact  the  Brevard  County  Sheriff's  Office  at 
(407)  631-6000,  and  identify  the  markings. 
The  case  number  is  90-01 4450.  (Submitted  by 
Bill  Newkirk  WB9I VR  via  CompuServe.) 


FAR  Scholarships 


The  Foundation  for  Amateur  Radio,  Inc., 
ans  to  award  33  scholarships  during 

1990-91  to  assist  licensed  radio  amateurs.  If 
you're  a  full-time  student,  or  have  been  ac- 
cepted for  enrollment  at  an  accredited  univer- 
sity, college,  or  technical  school,  request  an 
application  now,  by  tetter  or  QSL  card,  Re- 
quest must  be  postmarked  prior  to  May  31, 
1990.  FAR  Scholarships,  6903  Rhode  Island 
Avenue.  College  Park  MD  20740. 


TNXto  QRX  Contributors 


Thanks  to  GRAARC,  The  DX  Bulletin,  Waits 
New.  Nashua  Area  Radio  Club  Bulletin,  The 
ARRL  Letter,  the  B-N-T  Bulletin,  WesttinK  and 
Bill  Newkirk  WB91VR 
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PECIAL  EVENTS 

Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your 
Special  Event  two  months  in  advance  of  the  issue  you  want  it  to 
appear  in.  For  example,  if  you  want  it  to  appear  in  the  June  issue,  we 
should  receive  it  by  March  31,  Provide  a  clean  conctse  summary  of 
the  essential  details  about  your  Special  Event. 


APRIL  1,19&0 


GROSS  POINTE  WOODS  Ml  The  Soulh 
Eastern  Michigan  ARA  will  hold  its  32nd  an- 
nual ARRL  Sanctioned  Hamfest/Swap-n- 
Shop  at  rhe  Grosse  Poknte  North  High  School 
from  8AM-P  PM  Exams.  Forums,  and  an 
on-the-air  packet  station.  Advance  tables  S8, 
$10  at  the  door  Advance  tickets  $2  S4  at  me 
door.  Talk-m  on  the  WSFWC  Repeater 
146.74/.14  For  more  information.  SAS£  to 
SEMARA  SWAPr  PO  Box  64Gr  St  ClAtr 
Shores  Mi  480800646  or  phone  313-323- 
4Q99anytmw 


APRIL  7.  T990 


BENTON  HARBOR  Ml  The  Blossomland 
ARA  rs  sponsoring  their  Hamfest  at  the  Fair 
Plain  Jr.  High  School  from  a  AM- 12  PM  Set- 
up at  6AM,  VE  Exams  Free  parking.  Call  Lee 
Lull  WR8Rr  618-92&- 1 74?  to  register  before 
March  31 .  Tables  (provided),  $5.  Admission 
$3  Contact  Paui  Retssman  WD8MWT,  c/o 
B.A.R.A.,P0  8ox  175,  St.  Joseph  Mt  4&085 
616-^29-G23Q 

LONG  MO  NT  CO  The  Longmont  ARC  Ham- 
lest/Computer  Swap  will  be  held  at  the  Boul 
der  County  Fairgrounds  from  8  AM -3  PM 
Admission  is  13,  tables  are  $7  A  CAD  system 
writ  be  used  lo  hetp  an  exhibitors  make  ad- 
vance reservations  for  specific  table  loca- 
tions Contact  Sod  Doman  WA2EKU,  n06 
Fnrdham  $t .  Longmont  CO  80501  303- 
85 1 -36 13. 

ROCHESTER  UN  The  Rochester  ARC  will 
sponsor  the  13th  annual  Rochester  Area 
Hamfest  &  Computer/Electronic  Show  at  the 
John  Adams  Junior  High  School  Set-up  Fri* 
day  the  6th  from  4:30  PM-7:3Q  PM  Doors 
open  at  8  30  AM  Saturday  Indoor  Flea 
Market  for  radio,  computer  and  electronic 
items.  Free  parking.  Talk-in  on  146.22/-82. 
W6MXW.  Contact  R.A.R.C..  c/o  N0HZN 
2824  MW  24th  Si ,  Rochester  MN  55901 

COLUMBUS  IN  The  Columbus  ARC  Ham- 
tost  will  oe  held  at  the  Bartholomew  County 
4-H  Fairgrounds  between  8  AM  and  £  PM 
Talk-in  on  146  73-600  Hz  Contact  Marion 
Wmterberg  WD9HTN>  11941W.  Sawmtll Rd , 
Columbus  tN  4720 1  8 12-342-46  70. 


APRILS.  1990 


FHAMINGHAM  MA  The  Framingham  ARA 
is  sponsoring  a  Flea  Market  at  the  Framing- 
ham  Civic  League  Building  to  support  the  Dr. 
Carlton  Crosby  Memorial  Scholarship  Fund 
Early  bird  admission  $5  ai  9  AM,  general  ad- 
mission $2  at  TO  AM  Six  loot  tables  $12  in 
advance  (includes  one  admission)  Set-up  8 
AM- 10  AM  Preregtst ration  for  exams  is 
strongly  suggested  Exam  info,  Ore* 
WAIKUG.  508-377-0568.  TaWe  info,  Jon 
KtWC.  506-877-7166, 


APRIL  9.  1990 


7  PM  Call  Barbara  McGinns  N0BWS.  303- 
530-1872.  Pre- registration  preferred,  walk- 
Ins  welcome. 


APRIL  14.  1990 


CLAH  KS  V I L  L  E  TN  A  Ha  m  f t>s  I  w  I II  be  spon- 
sored by  the  Clarksville  Amateur  Transmit- 
ting Society,  Inc.  at  the  Clarksville  National 
Guard  Armory  trom  S  AM-3  PM  Flea  Market, 
Amrbon,  Free  parking  VE  Exams,  contact 
Larry  Bums  WD4DBJ,  Rt  t  Box  1S2A  Indian 
Mound  TN  37079  or  telephone  615-232- 
51*1  Admission  52.  For  tables  contact  Lucky 
Holeman  KF4L.  411  Jordan  fld,  Clarksvitle 
TN37Q42  61S-647-7S04 

BOWLING  GREEN  KY  The  Kentucky 
Colonel's  ARC  is  sponsoring  HAMSOREE 
'90  ai  Ihe  National  Guard  Armory  $2  ad- 
vance. S3  al  Ihe  door.  Children  under  12  free 
with  paid  adult  Tables  $10.  Talk-in  on 
146,25/85  and  147:93^.33.  Into/Reserva- 
tions: KCARC.  PO  Box  9781,  Bowling  Green 
KY  42 102-978 1  502-843-2395 

CUNT  ON  TN  The  Oak  Ridge  Hamtest  90 
is  being  sponsored  by  the  Oak  Ridge  ARC  at 
the  National  Guard  Armory  from  8  AM-5  PM 
Admission  is  S3  per  person  Contact  Germ 
Muncy  KB4UMM,  RT 8  So*  539.  Po*w*  TN 
37849  615-945-5349  FCC  ticertse  exams 
will  be  at  1 0  AM  You  must  pre-*  agister  before 
4  April,  Send  a  check  lor  $4.95  made  payable 
to  WC  ARS/VEC,  a  copy  oJ  your  license  and  a 
completed  610  form  to  Ray  Adams  N48AO. 
4325  Felty  Drive,  Knoxvitte  TN  379 IB.  Bring 
original  license  and  (wo  IDs  to  exam 


APRIL  14-15,  19S0 


A Bl LEN E  T X  1  st  A RR L  West  Te x as  Section 
Convention  ft  KCARC  Swap  fast  will  be  held 
at  the  Civic  Center  by  Ihe  Key  City  ARC 
on  Saturday  Irom  8  AM-5  PM,  and  on  Sun- 
day from  9  AM-4  PM.  Dealer/Seller  set-up 
6  PM-10  PM  Friday,  6-8  AM  Saturday  Ta- 
bles 52  each  VE  Exams,  Walk-ins  OK.  Pie- 
Register  for  £5,  $6  at  the  door  Please  send 
pre-registration  by  ti  April  to  KCARC.  PO 
Box  2722.  Aoifene  TX  79604.  For  information 
contact  BillJones  N5DOK  915-698-4606. 


APRIL  15, 1990 


CAMBRIDGE  MA  A  TAILGATE  electronics, 
computer/amateur  radio  FLEA  MARKET,  will 
be  sponsored  by  the  MfT  Electronics  Re- 
search Society  and  the  MIT  Radio  Society  at 
Albany  and  M  ai  n  S  L  from  9  A  M  -4  P  M . .  Adm  is- 
sion  S 1  50.  Free  oil-street  parking  Sellers  $5 
per  space  in  advance.  S6  per  space  at  the 
gate,  (includes  l  admissranl  Set  up  7  AM, 
Talk-m  on  146  52  and  449  7 25/444. 725-pi 
2A-vV1XM/R  Call  617-253-3776  Mail  ad- 
vance reservations  before  5  April  to  Richard 
Breztna  3  Ames  Street,  Cambridge  MA 
02139 


APRIL  2t.  1990 


BOULDER  CO    The  Boulder  VE  Team  will        LAW  TON  OK     The  Lawion-Fort  Sil!  ARC  will 
hold  VE  Exams  ai  the  American  Legion  ai        hold  I  heir  43rd  annual  Hamf  est  ai  The  County 


Fairgrounds  from  8  AM-5  PM.  No  pre-regis- 
tretion  necessary  except  lor  table  space. 
Talk- In  on  147,39^.99.  Contact  Claude  R. 
Matchatie,  34 1 1 NW  Atlanta  Av&. ,  L&wlon  OK 
73505  405-357-5870. 


APRIL  22,  1990 


CLEVELAND  OH  The  North  Coast  ARC 
Sprang  Swapfest  wit!  be  held  at  the  Worth  Olnv 
sled  High  School  from  9  AM-?  PM.  Advance 
tables  S5  each.  Admission  $3  Talk-in  on 
145  29  and  224.76  repeaters  Additional  info 
on  NCARC  PBBS  |C  NQBM  en  145,09) 
D  NCARC/SWAPFEST  iNF,  or  phone  Chuck 
H8RSH  at  2 16-777- 1595 

SULLIVAN  IL  The  Moullne  AR  Klub  will 
have  their  Hamlest  5  miles  east  of  Sullivan  on 
Ihe  Caldwell  Road.  Exams  from  9  AM- 12PM. 
Walk-ins  accepted.  Tables  $7.50  each.  Limit- 
ed space,  first  come,  first  serve.  Tickets  $4 
advance  or  at  gate.  Contact  Ralph  Zancha, 
502  E  State  St..  Lovtngton  IL  61 937.  217- 
873-5267  evenings. 

SOUTHINGTON  CT  The  7th  annual 
Southington  ARA  Fleamarkei  will  be  held  *n 
the  Southington  High  School  Cafeteria  Ad- 
mission  is  a  S3  donation;  ai  the  door.  Free  for 
children  under  12  6  toot  table  space  avail- 
atfe  for  $10  in  advance  and  $14  at  the  door. 
For  table  mlo  send  SASE  to  SARJk.  1990 
Fleamarkm,  PO  Box  873.  Southington  CT 
06489 Pre-regtster  for  exams  Send  info  lo  VE 
Exams.  1990  Fteamartet,  PO  Box  &73t 
Southington  CT  06489  Talk  in:  146.28/  69, 
222.20/224  SO,  449  25/444.25  Contact  Chef 
M  ULH,  203-623-9346  5  PM-9PM, 

WELLESLEY  MA  The  Wellesley  ARS  will 
sponsor  a  special  event  at  the  Wellesley  Se- 
nior High  School  parking  lot  from  9  AM-2  PM. 
Handicap  accessible.  Admission  52.  Talk-in: 
147  03/  63  (Wellesley  Repeater).  Contact 
Gerry  DnscottNVlT,  817-444-2686. 


APRIL  27,  1990 


DAYTON  OH  The  Da yton-Oncmnati  Chap- 
ter of  the  Quarter  Century  Wireless  Associa- 
tion announces  the  1 990  annual  OCWA  Ban- 
quet, lobe  heW  the  first  evening  of  the  Dayton 
Hamvention.  beginning  at  7  30  PM  EST  at 
Neil's  Heritage  House  Membership  not  re- 
quired to  attend.  Contact  Bob  Dingle 
KA4LAU*  657  Detl  Ridge  Drive,  Dayton  OH 
45429  513-299-7114. 

Special  Event  Stations 


APRIL  2-4.  1990 


FORT  WORTH  TX  Southwestern  Baptist 
Theological  Seminary  will  operate  NG5A  at 
140O-00OOZ  each  day,  to  celebrate  the  75lh 
anniversary  of  its  School  of  Religious  Educa- 
tion Frequencies  26  37$,,  21.37S,  and 
14  375.  pi  us/mm  us  OR  M  For  OSL  card,  send 
your  QSL  and  SASE  to  Southwestern  BapUst 
Theological  Seminary,  (SWBTS),  PO  Box 
22068.  Fort  Worth  TX  78122 


APRIL  7-8. 1990 


LAUDERDALE  COUNTY  TN  The  TiptOh 
County  ARES  Club  will  host  Station  KC7YL 
from  historic  Fort  Pillow  State  Park  from 
0200Z  7  April  thru  2200Z  8  April  Frequen- 
cies: 29.375,  21  37SP  14,275  and  14.275.  For 
certificate,  send  OSL  and  large  SASE  to  Herb 
Hamngton  WB4DPL.  PO  Box  402.  Covington 
TN  38019.  Phone  WB4DPL  at  90t-47B- 
444S.  or  David  Stgim  KC4LTC  at  901-837- 
8362. 


APRIL  B   1990 


D  E  LA  W  AR  E  Never  ones  to  team  from  past 
mistakes,  the  members  ol  the  Warminster 
ARC  will  conduct  their  second  annual  DX- 
pedition  id  the  rare  state  of  Delaware,  operat- 
ing WA3DFU/3,  Frequencies:  7  275  MHz, 
t4  275  and  20375  MHz.  CW  contacts  will  be 
made  on  request,  QSL  with  SASE  to  Warmin- 
ster A.R.C.,  Box  113.  Warminster  PA  18974. 


APRIL  1 1.  1990 


MOBILE  AL  The  Mobile  ARC  will  operate 
K4RQO  from  the  radio  room  of  the  submarine 
OSS  Drum  from  1400-2400  UTC  to  com- 
memorate the  75th  Anniversary  of  US  Naval 
Submarine  Service  Frequencies  3  965. 
14  260,  21  360.  28  360  and  local  2  meter  re- 
peaters. For  certificate  send  OSL  and  9x12 
SASE  lo  Murray  Flanders  K4RQQ.  9075HOW- 
etis  Ferry  fid ,  Semmes  AL  36575 


APRIL  22-27. 1990 


ARLINGTON  HEIGHTS  IL  The  USEPA5 
ARC  will  operate  KA9NLX  on  160-10  meters, 
from  1 400Z-2400Z daily  to  commemorate  t ho 
20th  anniversary  of  Earth  Day.  A  certificate 
will  be  sent  upon  receipt  of  a  QSL  card.  Send 
to  John  Paskevicz  KA9NLX,  1423  N.  Ridge 
Ave..  Arlington  Heights  IL  E0004 


APRIL  28. 1990 


GALENA  IL  The  Great  River  ARC  of 
Dubuque  I A  will  operate  Station  WK9Q  from 
10  AM-4  PM  at  ihe  36th  Annual  US  Boy 
Scout  Pilgnmaoe.  on  the  lower  General  band 
and  Novice  10  meter  band.  SSB  No  SAE 
OSL  required  for  certificate  Contact  Lorm 
Schonhoff.  5710  North  Menominee  Rd..  East 
Dubuque  IL  61025 

MANTEO  NC  The  Raleigh  ARS  and  Ihe 
Outer  Banks  Repeater  Association  will  cele- 
brate the  2001  h  An  nl ve  rsary  of  Ihe  found  ing  of 
the  United  States  Coast  Guard  by  operating 
Station  W4DW  m  the  Genera!  portion  of  all 
bands  and  (he  Novice  portion  of  10  meters, 
from  1200Z  28  April- 1 50QZ  29  April  For  QSL 
card  send  a  #10  SASE  to  RARSr  PO  Box 
17124.  Rateugh  NC 276t9 

GARDEN  GROVE  CA  The  Ctairmont  Re- 
peater Association  win  operate  Special  Event 
Station  W6F22  in  honor  of  Samuel  F  B. 
Morse's  birthday.  Hours  wtll  be  1600  UTC- 
2400  UTC.  Frequencies  28350  and  21  300 
MHz  phone,  and  14  050  MHz  CW  OSL  lo 
CLARA.  PO  Box  7875,  Huntington  Beach  CA 
9261 5. 


Ham  help 


Number  5  on  your  Feedback  card 


We  are  happy  to  provide  Ham 
Help  listings  free  on  a  space  avail- 
able basis.  To  make  our  job  easier 
and  to  ensure  thai  your  listing  is 
correct,  please  type  or  print  your 
request  clearly,  double  spaced, 
on  a  full  {BW "  x  11 ")  sheet  of  pa- 
per You  may  also  upload  a  listing 
as  E-mail  to  Sysop  to  the  73  BBS. 
Use  upper-  and  lower-case  fetters 
where  appropriate-  Also,  print 
numbers  carefully— a  7*  for  exam- 
ple, can  be  misread  as  the  letters 
1  or  ~tt  or  even  the  number  7. 


Your  Bulletin  Board 


Thank  you  for  your  cooperation. 


I  am  looking  for  hams  m\e rested  in 
starling  a  net  for  those  interested  in 
Cessna  aircraft,  particularly  pre- 1960 
taildraggers.  Also  those  interested  in 
antique/classic  aircraft  of  any  manu- 
facture, including  home-buiUs.  Contact 
Scott  A.  Littfin  N0EDV<  28572  County 
Rd.  K  Webster  W\  54893. 

Needed;  Frequency  modification  for 
Heath  SB— 1400  for  MARS  or  all- 
frequency  operation.    Sean   Gonnet, 


4541  Longfellow,  Sylvania  OH  43560, 

I  am  looking  for  a  power  transformer  for 
a  SWAN  500  or  a  117-XC  power  sup- 
ply. Please  call  after  6  PM.  Ted  Coats 
KA3TVZ.  4429  Baltimore  Ave., 
Philadelphia  PA  19704, 

Needed:  A  diagram  and  manual  of  the 
HaJlkrraKers  SX-71,  or  reproduction  of 
same,  for  which  I  will  gladly  pay  all 
poslage  and  duplication  charges.  I 
need  information  for  alignment.  Thank 
you  wry  much.  Harry  Evans,  D.M.D., 
W4QF1,  10006  NW.  81st  Ct.,  Tamarac 
F133321. 

Wanted:  ICOM  FM  Unit  EX-106  for  an 
(COM  6  meter  transceiver  Model  IC- 
551 D.  Contact  Piero  A.  Sassu  N3FVG. 
714  W.  Marshall  St.,  Nomstown  PA 
19401 


Wanted;  Service  manual  and  schemat- 
ic for  Realistic  OX -300  shortwave  re- 
ceiver. Will  pay  costs.  Don  Sylvain 
WA3WOD,  6021  Rossmore  Dr„ 
BethesdaMD  20814. 

Wanted:  An  Bmer  Nearest  J,Clties,* 
are  Tigard,  Beaverton  and  Tualatin 
OR.  tpm  most  anxious  to  get  my  Novice 
ticket  and  find  some  good,  used  equip- 
ment. Toby  Padgett,  PO  Box  23582, 
Tigard  OR  97223. 

I'm  trying  to  make  a  2m  digital  setup 
out  of  flea  market  cutis.  Need  schemat- 
ic and/or  manual  for  Simpson  Model  B 
marine  radio,  Computer  Devices  Tele- 
term  1030.  and  Ramlek  8025 ag  Wtll 
pay  copy  costT  but  wnte  first,  Joel  S. 
Look  W1KCR,  3$  Goff  Ave.  Apt  507, 
Pawtucket  Rt  02860. 
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MFJ  gives  you  all  9  digital  modes 

and  keeps  on  bringing  you  state-of-the-art  advances 

.  .  .  while  others  offer  you  some  digital  modes  using  3  year 
old  technology 


MFJ- 1 278 


279 


95 


No  3  year  old  technology  at  MFJ! 

Using  the  latest  advances.  MFJ  brings 
you  9  exciting  digital  modes  and  keeps  on 
bringing  you  state-of-the-art  advances. 

You  get  tons  of  features  other  multi- 
modes  just  don't  have. 

Only  MFJ  gives  you  ait  9  modes 

Count  'em  --  you  get  9  fun  modes  -- 
Packet,  AM  TOR.  RTTY,  ASCII,  CW, 
FAX.  SSTV.  Navtex  and  full  featured 
Contest  Memory  Key  en 

You  can' l  get  all  9  modes  in  any  other 
multi-mode  at  any  price.  Nobody  gives 
you  modes  MFJ- 1278  doesn't  have. 

The  best  modem  you  can  get 

Tests  in  Packet  Radio  Magazine 
prove  the  modem  used  in  the  MFJ- 
1278  copies  HF  packet  more  accur- 
ately than  at)  other  modems  tested. 

MFJ- 1278  is  the  only  mult i~ mode 
with  a  true  DCD  circuit,  This  reduc- 
es sensitivity  to  noise  and  dramatic- 
ally increases  completed  QSOs. 


New  Easv  Mail™  Personal  Mailbox 

m 

You  get  MFJ's  new  Easy  Mail™  Personal 
Mailbox  with  soft-partitioned  memory  so  you 
and  your  ham  buddies  can  leave  messages 
for  each  other  24  hours  a  day. 

Multi-Grav  Level  FAX/SSTV  Modem 

You'll  see  tomorrow's  news  today  when 
you  copy  outstanding  FAX  news  photos  with 
crisp  clear  details.  MFJ- 1278  is  the  only 
multi-mode  with  a  built-in  multi-gray  level 
modem.  It  lets  you  transmit  and  receive 
multi-gray  level  FAX/  SSTV  pictures  with 
an  appropriate  terminal  program. 


technology,  independent  transmit  level  for 
each  radio  port,  random  code  generator, 
lithium  battery  backup,  RS-232  and  TTL 
serial  ports,  standard  850  Hz  RTTY  shift, 
socketed  ICs.  tune  up  command,  peripheral 
I/O  port,  automatic  serial  numbering,  pro- 
grammable message  memories,  dual  radio 
ports  (each  HF  or  VHF)t  CW  key  paddle 
jack,  speaker  jack  that  lets  you  monitor  CW 
sidetone.  transmit  and  receive  audio  and 
packet  connect  bell,  new  fully  intergrafed  in- 
struction manual  with  Fast  Start™  section 
and  more  in  a  9'^  x  9V>  x  I  Vi  inch  cabinet. 


Exclusive  Built  in  Printer  Port 

Only  the  MFJ-127S  has  a  dedicat- 
ed printer  port  that  lets  you  plug  in 
your  Epson  or  IBM  compatible  printer. 

You  don't  need  to  buy  a  silly  $40  cable 
just  to  plug  in  your  printer. 

20  LED  Precision  Tuning  Indicator 

MFJ's  uncqualed  tuning  indicator  makes 
it  really  easy  to  work  HF  packet.  Unlike 
others,  you  use  it  the  same  for  all  modes  - 
not  different  for  each  mode.  Just  tune  your 
radio  to  center  a  single  LED  and  you  're 
precisely  tuned  in  to  within  10  Hz  —  and  it 
shows  you  which  way  to  tune! 

MFJ  Packet 


MFJ  1274 

s1 59" 

MFJ-127QB 

M39»5 


MFJ-1270B  super  clone  of  TAPR's 
TNC-2  gives  you  more  features  than  any 
other  packet  controller  --  for  $139,95 

You  can  double  your  fun  by  operating 
VHF  and  HF  because  you  get  high  per- 
formance  switchable  VHF/HF  modems, 

You  get  the  Easy  Mail™  Personal  Mailbox 
with  so  ft- partitioned  memory  so  you  and 
your  ham  buddies  can  leave  messages  for 
each  other  24  hours  a  day. 

In  MFJ's  new  WeFAX  mode  you  can 
print  full- Hedged  weather  maps  to  screen  or 
printer  and  save  to  disk  using  an  IBM 
compatible,  C-64/128  or  Macintosh, 

A  new  KISS  interface  lets  you  run  TCP/IP, 
They  also  come  NET  ROM  compatible. 

You  also  get  32K  RAM  and  a  free  1 10 
VAC  power  supply  (or  use  12  VDC). 

For  dependable  HF  packet  tuning,  the 


New  MFJ-1278T  Turbo 

with  fast  2400  baud  modem 

MFJ-1278T  — "^^^^"^^^^^^^^B 

$35995  •  •■"■■"-    •i-J 

The  new  MFJ-1 278T  Turbo  gives  you  fast  2400  baud  packet 
--  twice  the  baud  rate  of  any  other  multi-mode-  By  communi- 
cating faster  you'll  reduce  chances  for  error,  lessen  congest- 
ion and  more  efficiently  utilize  our  ham  frequencies.  You'll  also 
get  1200/300  baud  for  compatibility  with  older  TNCs. 

The  2400  baud  modem  is  also  available  separately.  Order 
MFJ'2400,  $79  95,  for  any  MFJ  and  most  other  TNCs. 


J 


Get  on  the  air  instant h 
Just  plug  it  all  in 

AH  you  need  is  an  MFJ- 1278,  your 
rig*  computer  and  terminal  program 

With  an  MFJ  Starter  Pack,  S24.95. 
you  just  plug  it  all  in,  wire  up  your 
mie  connector  and  vou're  on  the  air. 

Order  MFJ-1284-1BM  compatibles 
liiwludey  Picture  Passing);  MFJ- 1287 
-Mac;  MFJ- 1282  for  C-64/128; 
MFJ  1283  (tape)  for  V1C-20. 

No  Matter  What™  Guarantee 

You  get  MFJ's  one  year  No  Matter 


One  FREE  Upgrade! 

When  you  buy  your  MFJ- 1278  today,  you 
don't  have  to  miss  new  modes  and  features 
that  come  out  tommorow. 

Why?  Because  your  MFJ- 1278  comes 
with  a  coupon  good  for  one  free  eprom 
upgrade  exchange  that'll  add  new  features. 

Plus  More  ,  .  . 

Plus  you  get  .  .  .  32K  RAM  (not  16K), 
free  AC  power  supply.  Host  mode  that  lets 
MFJ- 1278  serve  as  a  KISS  interface  or 
dumb  modem,  fast  throughput  anti-collision 

MFJ  Video  Digitizer 

Here's  Aimee.  This 
unretaucked  picture  was 
shaf  directly  from  a 
VGA  monitor*  We 
digitized  Aimee  with  a 
camcorder,  MFJ-1292 
44 Picture  Perfect"  Video 
Digitizer  and  IBM 
compatible  computer. 

Create  fascinating  digitized  snapshots  to 
transmit  with  your  MFJ- 1 278  at  anything 
you  can  point  your  camcorder  alf 

The  new  MFJ-1292  "Picture  Perfect" 
Video  Digitizer  connects  your  video 
camera  to  your  IBM  compatible  computer 
so  you  can  capture  digitized  video 
snapshots  on  disks. 

You  get  an  easy -to- install  plug-in  card 
for  your  computer,  handy  contrast  and 
brightness  control  unit  and  complete 
software  for  only  .  .  ,  $1 99.95, 

You  can  create  your  own  QSL  card  from 
digitized  snapshots  by  using  drawing  or 


What™  Guarantee. 

That  means  we  will  repair  or  replace  your 
MFJ  multi-mode  (at  our  option)  no  matter 
what  happens  to  it  for  a  year. 

Others  give  you  a  limited  warranty.  What 
do  you  do  when  they  say.  "Sorry,  your 
limited  warranty  doesn't  cover  thatV 


MFJ- J 274  gives  you  a  high  resolution 
tuning  indicator  —  and  it's  only  S20  more. 


Get  9  new  ways  of  having  fun 

Don't  settle  for  3  year  old  technology. 
Choose  the  only  multi-mode  that  gives  you 
the  latest  advances  and  all  9  modes. 
Get  9  new  ways  of  having  fun  today! 

MFJ  Packet  Pictures 

Transmit  and  receive  high  resolution  EGA 
and  CGA  color  pictures  via  packet  radio 
with  new  MFJ  picture  passing  software. 

You  can  set  up  your  own  picture  bulletin 
board  and  exchange  pictures  with  others  - 
even  if  youVe  not  there. 

MFJ-1288.  $9.95,  works  with  virtually 
any  packet  controller  and  IBM  compatible 
computer.  It's  included  free  with  MFJ-1284 
IBM  starter  pack  and  MFJ-1292  Digitizer. 

paint  software  to  add  graphics  and  lettering 
—  and  you  can  transmit  it  with  included  MFJ 
picture  passing  software. 

You  can  use  your  digitized  snapshots  in 
any  desk-top  publishing  program  that  uses 
the  popular  PCX  format,  MFJ-1292  lets  you 
capture  pictures  in  VGA,  EGA,  CGA,  Herc- 
ules or  Raw  Data  formats.  Get  yours  today. 

Nearest  Dealer/Orders:  800-647-1800 

MFJ  ENTERPRISES,  INC, 

Box  494.  Miss.  Stale.  MS  39762 
(601)  323-5869;  TELEX:  53  4590 
FAX:  (601)  323-6551;  Include  s/h. 

MFJ  -  .  .  making  quality  affordable 

€>  |i9&  MR  EflKcpmet.  tec 
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73  Review 


by  Bill  Clarke  WA4BLC 


The  Ten-Tec 
OMNI- 

So  quiet  you  don 't  know  it's  running 


Ten-Tec,  Inc. 

Highway  411  East 

Sevierviue  TN  37862 

Phone:(615)453-7172 

Price  class:  OMNI-V  HF  Transceiver  $2245 

Options;  961  Power  Supply,  $239; 

301  Desktop  Tuner,  $89; 

705  Desk  Mike,  $69. 


T'  en-Tec  recently  introduced  a  new  rig  un- 
like any  of  the  imports.  In  fact,  there's  no 
other  rig  like  it  on  the  market.  This  rig,  the 
OMNI-V.  is  a  super-performing,  extremely  qui- 
et,  "ham  bands  only"  HF  transceiver. 

The  OMNI-V  HF  transceiver  features  mi- 
croprocessor control  (through  an  RS-232  port 
via  computer,  if  desired),  pll  synthesizer  with 
crystal  mixed  oscillator,  and  25  memories. 
The  memory  channel  will  hold  the  frequency, 
mode,  and  fitter  selection.  Optional  filters  are 
available  to  suit  any  need.  It  also  has  a  voice 
frequency  announcer  option  and  an  internal 
clock/calendar. 

Packaging  Counts 

The  OMNI-V  arrived  in  two  boxes*  one  for 
the  transceiver  and  one  for  the  optional  Mode) 
961  power  supply ,  The  boxes  are  built  to  pre- 
vent any  chance  of  damage  during  shipping, 
short  of  total  crushing.  Each  unit  was  individu- 
ally wrapped  in  plastic  for  further  protection. 
After  unpacking  the  transceiver  and  the  power 
supply,  I  placed  them  on  my  desk  to  determi  ne 
their  final  positions. 

The  OMNI-V,  compared  to  many  of  the  Im- 
ported transceivers  I  have  used1  is  formidable 
in  size.  But,  unlike  most  imported  transceivers 
this  size,  it's  not  a  desk-crusher  because  it  has 
an  external  power  supply  (with  a  speaker  on 
its  front  panel).  Not  only  does  an  external  sup- 
ply save  weight,  it  also  saves  on  internal  heat 
buildup  caused  by  built-in  power  supplies.  A 
large  set  of  fins  on  the  rear  panel  take  care  of 
cooling.  There  is  no  fan  to  make  noise  or  need 
replacement,  but  an  external  fan  is  recom- 
mended when  running  continuous  full  power 
(RTTY.elc). 

Front  Panel 

The  OMNI-V's  large  digital  display,  con- 
sisting of  blue  fluorescent  characters  half  an 
inch  high,  stands  out.  The  second  notable 
feature  is  the  fine  receive  audio  (more  on  this 


There  are  enough  controls  on  the  front  pan- 
el to  allow  tailoring  of  operation  to  suit  nearly 
any  operator  or  circumstance.  In  fact,  there 
are  56  controls  on  the  front  of  the  OMNI-V,  and 
a  few  others  on  the  rear  panel:  vox,  sidetone, 
monitor,  and  various  inputs  and  outputs,  such 
as  audio,  rtty,  and  xvtr.  However,  most  con- 
trols are  simple  push-buttons. 

Nothing  is  difficult  or  unusual  about  operat- 
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Photo  A.  The  OMNI-V.  showing  the  front  panel  layout.  Notice  the  large  digital  display  and  targe 
number  of  simple  push-button  controls. 


ing  the  OMNI-V.  With  the  exception  of  the 
memory  section,  an  experienced  ham  can 
"plug  in  and  play"  the  radio  right  away.  After 
connecting  the  OMNI-V  to  the  power  supply 
and  to  my  antenna  system,  I  turned  it  on  and 
tuned  to  my  favorite  portion  of  75  meters. 

Tuning  In  On  the  OMNI-V 

The  OMNIA/  sent  to  me  for  review  had  all 
optional  filters  installed,  the  voice  frequency 
announcer,  and  the  optional  remote  tuning 
knob.  I  sampled  every  feature  of  the  OMNI-V 
except  RTTY,  for  which  I  currently  have  no 
equipment. 

See  Photo  A.  You  select  the  band  and  con- 
trol the  memory  from  the  keyboard  on  the  right 
side  of  the  front  panel  From  a  column  of 
switches  directly  to  the  left  of  the  main  tuning 
knob,  you  select  the  mode,  You  control  the 
vfo  from  the  column  of  switches  to  the  right  of 
the  tuning  knob,  and  select  the  filter  from  the 
row  of  switches  above  the  tuning  dial 

Receive  and  transmit  variable  controls,  agc, 
attenuator,  processor,  and  noise  blanker  are 
an  located  on  the  left  side  of  the  front  panel. 

After  select!  ng  the  band  and  mode  of  opera- 
tion, you  can  quickly  tune  up/down  with  the 
up/down  buttons,  at  10  kHz  per  push,  fast 
tune  selects  a  30  kHz  step. 

The  main  tuning  dial  is  large,  has  a  hefty 
smooth  feel,  and  a  finger-hole.  The  digital 
display  shows  the  current  frequency  down  to 
10  Hz.  The  10  Hz  digit  can  be  disconcerting  to 
the  uninitiated,  as  it  only  takes  a  slight  move- 
ment of  the  tuning  dial  to  move  TO  or  20  Hz. 


Selection  of  fast  tuning  increases  the  tuning 
speed  of  the  dial, 

Memory  usage  required  a  little  study  of  the 
operating  manual,  but  once  I  learned,  It  was 
fast  and  easy.  You  can  switch  from  vfo  a  to  vfo 
b  at  the  push  of  a  button.  Split  operation  is  also 
availabie  at  the  push  of  a  button.  The  vfo  in 
use  is  indicated  on  the  display.  Scrolling  with 
the  main  tuning  knob  is  a  strong  feature  of  the 
memory  system. 

The  selectable  filters  system  is  great.  Using 
the  2.4  kHz  filter  as  standard  for  SSB  recep- 
tion gave  excellent  quality  audio.  When  the 
going  got  tough,  switching  to  1.8  kHz  dealt 
well  with  thick  QRM.  Using  the  500  and  250 
kHz  filters  really  got  me  into  the  weak  ones  on 
CW.  Selecting  narrow  kicks  in  further  filtering 
at  the  9  MHz  level  and  gives  you  steeper  skirts 
on  the  passed  signal. 

For  greater  selectivity,  you  can  add  optional 
filters  at  the  9  MHz  level  to  the  existing  2.4  kHz 
filter.  For  example,  you  can  install  a  second 
2.4  kHz  filter  to  give  a  total  of  16  poles  in  this 
section. 

The  metering  circuit  displays  fwd  (forward), 
ref  (reflected),  Ic  (final  current  draw),  and 
proc  (processor)  levels  on  a  nicely  backlit  mul- 
ti-scaled meter. 

The  bpf/fade  (bandpass  filter)  controls  allow 
the  user  to  tailor  bandpass  action  to  suit 
the  situation.  The  amount  of  bandpass  ac* 
tion  is  variable  with  a  width  of  35%  of  the 
selected  center  frequency  at  -6  dB  points 
(from  manual}. 

pbt  (passband  tuning)  performed  as  expect- 
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For  the  best  buys  in  town  call: 
212-925*7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


SEE  You  April  11th 
METROPLEX  (Speech),  Ft.  Leet  NJ 

KENWOOD 


ANTENNAS 

AS,  AES. CusrtcraN,  Hy-Gain, 
HuflJBt.  KLM.  METZ  Moste? 
Urban  MO0UBL0X  T0HUA. 

BunpnuLlfe*a*ti 

TS440S/AT.  H  5O00T  TS-940  S/AT.  T*l  ?31« 
431A  TM-2S70A/5QA,  T1V751A.  Ken*OOd 
Servce  Repair,  TM-731A,  TS-71t/8lfA, 
TH205AT.  TH225A,  TM631A,  TM-331A, 
TS140S,  TS680S,  RZL  TS-790A.  TS9S0SD, 
TH-75A.  TH26M6AT 


«|AaB 

• 

_-:_            HS 

***=^s,r=i 

i      (■»©<!)=           =  =  "- 

ITM  icoM 

ONV  Safety 
belts  in  stock 


ICR71  A,  751  A,  781 1  28/H,  R-7000,  R1,  R72,  R100 
IC-765,  275 A/H.  3210 A,  475A/K  735.  IC-901 ,  lf> 
Z26H IC725,  IC-24QQA/25G0A 


FT-767GX,  FT-757GXII,  FT-747GX, 
FRG-8800T  FT-736R,  FRG-9600,  FT- 1000, 
FT-4700RH,  FT  2 12/7 12 RH,  FT-470 


YAESU 
FT-23 
FT411^B1 1-911 
FTC-1903/1123 
FTH-2Q05m)05 


AMPLIFIERS 
STOCKED: 

RF  Concepts 

Mirage 
TE  Systems 


MARINE  RADIOS 

JCOM  US.  M56.  M7&0TV .  M800 

AVIATION  PORTABLE  ICOM  A-2G 


ICOM  LandmoUtoHT's 

IC2/3/4S AT         IC0M  ■  u  1  e.  h  i  a.  v  r  do,  U4O0 
IC02ATO2AT       MAXONl  MOTaflOLA 
IC2lr4GAT/24AT  UNIDEM,  REGENCY.  KJI^G, 
|C-A20Ail6  VAJltNFlCOU  M5  M56  M700 

AVIATION  COM  A20  H  T  .  TAD 
IP 


MART  PATCH 

CES-Simplex  Autopatch  SDl-50  Will  Patch 
FM  Transceivrer  To  Your  Telephone,  Great  For 
Telephone  Catis  From  Mobile  To  Base  Simple 
To  Use  SOI-50 


Panasonic 


Bud  wig  ANT,  Products      IC-32A  T 
NELTECH  DVK-1Q0  Digital  Voice  Keyer 
FLUKE  77, 83,85.07  Multimeters 


VoCom/Mtrage/Alinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers*  5/8\HTGain 

Antennas  IN  STOCK 

G&G  ELECTRONICS  ART1 , 
Air  Disk,  SWL,  Morse  Coach 


IC-H1S/U1&         Motorola 

Radius  P- 100 

ALINCO 

DJ-SOOT,  DR-110T 

DR-570T 


PRfVA  TE  PA  TCH  V,  Duplex  8200, 
CS700 

TUNERS  STOCKED: 

NYE  MBV-A  3  Killowatt  Tuner 


TH-7SAT 


Computer  Interfaces 
Stocked:  MFJ-1270B, 
MFJ-1274,  MFJ-1224,  AEA 

SSS^^Soum  MB^OTOROl-A  AUTHORIZED  DEALER 


commercial 

4  HAM 

REPEATERS 

STOCKED 

WHITE  FOR 

QUOTES 


Kantrtmfcs 
KAM,KPCIL 
KPC  2400,  KPC IV. 


C  owe  re  raft  .'Coax  seat  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Professional 

Soldering 

Station 

4S  Watts 

S79 


METRQN 
KW  HF  Mobile 

Amplifier 
Stocked 


Afi  900  Hand  Held  Scanner  100 
ch.  Cowers  27-54,  106-174. 
406-512.  800-950  MM* 


KACHINA  COMMUNICATIONS  DEALER 
AUTHORIZED 


JRC-HRD-52S, 
JST100 


r 


Alpha  Delta 
Products 

Stocked 


AEA  144  MHz 
AEA  220  MHz 

AEA  440  MHz 

ANTENNAS 


EIMAC 

X500Z 

572B,  6JS6C 

12BY7A& 
61468 

BIRD 

Wattmeters  & 
Elements    i^g£ 
In  Stock 


DEALER 

DIGITAL  FREQUENCY  COUNTERS 

OPTOELECTRONICS  model  1 3O0  H/A.  0- 1 300 MH/ 

2^1  OH.  0-2200  MHz 

Long-range  Wireless 
Telephone  lor  en  port  In  slock 


BENCHER  PADDLES. 

BALUISrS.  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Betden  Wire  &  Cabfe,  Int'l  Wire 

OPTO  KEYERS  STOCKED 


Radios  for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  serviced, 
call  for  great  prices! 

h/ictfia  Moruots- 


Amateuf  Radio  Course 


COMET  ANTENNAS 
STQCKEJ 


HEIL 

EQUIPMENT 
IN  STOCK 


Hy-Gain  Towers 
ft  Antennas,  and 
Rotors  will  be 
shipped  direct  to 
you  FREE  o* 
shipping  cost 


New  TEN- TEC 
CorsaiMI,  PARAGON. 
OMNIV 


IIX  Towers.  Antennas, 

Mobile  Radio  mounts 

stocked.  Call, 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP..  512  BROADWAY.  NEW  YORK  CITY,  NY  10012  {FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  QU  PREMISES 


"Aqul  S«  Habla  Espanof ' 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Montfay-FNday  9  AM  to  6:30  PM        Thursday  to  8  P  M 
Saturday  &  Sunday  10  AM    ro  5  P  M   (Free  Parking) 

IRT/LEX-'Spring  Si.   Station"    Subways:  BMT* 
"Prince  Si.  Station".  JND-"F"  Tram-Bwy  Station" 
Bus:  Broadway  06  to  Spring  St    Path-9th  St 76th  Ave, 
Station. 


COMMERCIAL  RADIOS 
STOCKED;  JCOM,  Motors 
la,  MAXON,  Standard. 
Yaesu.  We  serve  munici- 
palities, businesses,  Civil 
Defense,  etc  Portables, 
mobiles,  bases,  re- 
peaters. 


ALL 
SALES 

FINAL 


We  Stock:  AEA.  AftRL.  Afinco.  Aroeco.  Amentron,  Antenna  Specialists, 
Astatic,  Astron,  B&K,  S&W,  Benchei ,  Bird.  Butternut,  CDE.  CE5,  Cushcraft, 
Daiwa,  Etmac,  Hanry.  Heilr  Hustfer ,  Hy-Gain,  Jcom,  KLM,  Kantronics,  Larsen, 
MJFr  J.W.  Miller,  Mirage,  Nye,  Palomar,  RF  Products,  Saxton.  Shure, 
Tempo,  Ten 'Tec,  TUBES,  Yaesu,  Vibroplex.  Duplexers.  Repeaters,  Scan- 
ners, Radio  Publications,  Uniden,  Kenwood,  Maxon,  RFC 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  OEALEH  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  stock* d  A  **nrlc»d  on  premlee*. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Exoort  Ord*ra  Shipped  Immediately.  TELEX  12-7070 

FAX:  212-925-7001 


CIRCLE  41  ON  READER  SERVICE  CARD 


ed,  providing  emphasized  high  or  lows,  and  a 
good  means  of  control  over  received  audio. 
Receiver  audio  response  can  also  be  varied 
by  the  tone  control,  although  I  found  it  to  have 
only  minimal  effect. 

There  is  no  rit  (offset  tuning)  control.  How- 
ever, by  using  the  alternate  vfo  (in  split  mode), 
you  can  effect  a  means  of  offset  control. 


Although  slightly  different  in  operation  from 
the  rit  I  am  familiar  with,  it  proved  simple  and 
effective. 

ago  is  selectable  from  the  front  panel.  Being 
able  to  turn  off  the  agc  when  the  noise  of  man 
(GRM)  is  strong,  allowed  adequate  reception 
by  manual  control  of  af  and  rf  gain. 

The  notch  filter  is  very  effective  with  its  50 


General  Specifications 
Frequency  Range 

Control 


The  Ten-Tec  OMNI-V 

160-10  meters  in  twefve  500  kHz  segments 
3D  kHz  over-shoot  on  band  ends 
Micro  processor  controlled  digital  PLL  synthesizer  with 
crystal  mixer  oscillator 


Resolution 

10  Hz 

Display 

7-digit  fluorescent 

Stability 

1  PPM  per  degree  C  at  29.9S9  MHz  (worst  case) 

Accuracy 

±100  Hz  at  25  degrees  C 

Power  requirements 

RX-L5A(13,8VDC) 

TX20A(13-8VDC) 

Construction 

Aluminum  chassis,  extruded  from  panel 

G-lOEpoxyPCBs 

Dimensions 

5.75  X  14.75  x  17  inches  (HWD) 

Weight 

16  lbs. 

Transmitter 

Modes 

USB,  LSBt  CW,  RTTY  {FSK  &  AFSK),  FM  (optional) 

DC  Power  Input 

Max200W3t14VDCCW,  SSB,  FM. 

100%  duty  cycle  for  max  20  minutes 

(continuous  w/auxiliary  air  cooling  heatsink) 

RF  Power  Output 

25-100  W  adjustable  w/front  pane!  control 

Microphone 

Low-Z(5mVat-62dB) 

T/R  Switching 

SSB  VOX/PTT,  C  W  Fast/Slow  OSK 

CW  Sidetone 

Adjustable  tone/vofume 

SSB  Generation 

9  MHz  8  pole  XTAL  filter  w/batanced  modulator 

Carrier  Suppression 

60  dB  typical 

Unwanted  Sideband  Suppre 

fssion            60  dB  typical  at  1 ,5  kHz  tone 

Spurious  Output 

>  45  dB  below  peak  power  output 

TX  Antenna  Output 

50Q  unbalanced 

Meter 

Switchable  forward  power 

SWR 

Collector  current 

Audio  processing  level 

CW  Offset 

600  Hz 

FSK  Shift 

170  Hz 

SSB  Monitor 

Jack  output 

Receiver 

Modes 

Sensitivity 

Selectivity 


Attenuator 
IF  Frequencies 

RX  Antenna  Input 
Image  Rejection 
IF  Rejection 
Noise  Blanker 
S  -Meter 

Dynamic  Range 
3rd  Order  ICP 
Squelch  Sensitivity 
Passband  Tuning 
Audio  Output 
Notch  Filter 

Audio  Bandpass  Filter 


Tone  Control 


USB,  LSB,  CW,  FSK/AFSK,  FM  (optional) 
SSB/CW/RTTY  0,15  uV  at  10  dB  S/N  @2.4  kHz 
FM  0-30  microvolt  at  12  dB  SINAD  @15  kHz 
SSB  Std  2.40  kHz  at  -6  dBf  3.36  kHz  at  -60  dB 
SSB  Opt  1 ,80  kHz  at  -6  dB,  2.90  kHz  at  -60  dB 
CW  Opt  0,50  kHz  at  -6  dB,  1 ,40  kHz  at  -60  dB 
CW  Opt  0.25  kHz  at  -6  dB,  0.85  kHz  at  -60  dB 
FM  Opt  15  kHz  at -6  dB,  30  kHz  at -60  dB 
Approx.  20  dB 
1  st-9.0  MHz 
2nd-€.3  MHz  (FM  455  kHz) 

son 

>60dB 

>60dB 

Oaf  Oft  adjustable  width 

50  pV  at  S9 

97  dB  typical 

+12dBm 

<0.6u.V 

±1.2  kHz 

1 .5  W  at  8C1  with  <  2%  distortion 

250-2,2  kHz 

50  dB  notch  typical 

4poie 

Variable  center  frequency  220-1 .7  kHz 

35%  bandwidth  at -6dB 

Variable  fader 

Variable  15  dB  rolloff  at  5  kHz 


dB  depth,  but  like  all  other  current  production 
ham  transceivers,  it's  sensitive  to  operate.  I 
much  prefer  rny  Datong  Automatic  Notch  Fil- 
ter for  removing  carriers  and  heterodynes.  I 
really  would  like  to  see  the  manufacturers  pick 
up  on  automatic  notch  filters. 

QSK... 

Here  is  where  Ten-Tec  shines.  If  you  have 
never  operated  CW  with  full  break-in,  you 
must  sit  down  and  try  it  with  the  OMNI-V.  You 
can  clearly  hear  between  the  characters  you 
send,  No  more  throwing  the  trams  switch  and 
leaving  it  on  until  you  go  rC  A  real  class 
feature. 

The  side  tone  is  completely  adjustable  on 
the  rear  panel  for  pitch  and  level. 

The  speech  processor  passed  the  acid  test 
of  local  and  DX  operation.  I  found  it  unobjec- 
tionable on  local  75  and  40  meter  operation, 
yet  very  effective,  and  it  really  punched  out  for 
DX  and  weak  10  meter  working.  All  in  all,  the 
unsolicited  audio  reports  I  received  were  good 
to  excellent-  No  one  said,  "Turn  the  processor 
offr 

The  RF  output  control  operates  seperately 
from  the  mike  gain  control,  and  allows  you  to 
change  your  actual  output  power.  This  is  per- 
fect for  controlling  RF  input  to  an  amplifier. 

On  the  rear  panel  is  a  monitor  L£VEL  pot  that 
allows  you  to  hear  your  own  signal  through  the 
receiver's  audio  section.  This  is  for  setting 
speech  processors  and  other  audio  controls 
for  the  transmitted  voice  signal.  Headphones 
are  required  to  prevent  audio  feedback. 

The  OMNI-V  is  current  limited  at  20  am- 
peres. This  prevents  the  final  transistors  from 
being  damaged  when  the  antenna  system  is 
not  matched, 

The  clock/calendar  feature  is  nice,  although 
I  had  little  use  for  it,  as  I  have  a  wall  clock  in  my 
station. 

An  external  pit  jack  on  the  rear  panel  pro- 
vides for  foot  (or  other)  switches. 

The  operating  manual  is  very  complete, 
with  a  theory  of  operation,  operating  instruc- 
tions, and  circuit  diagrams. 

Looking  inside  the  Ten-Tec  wilf  be  a  sur- 
prise to  most  modern  transceiver  users.  There 
is  space  inside  to  work  and  move  around.  The 
boards  are  mounted  apart,  and  plug-in  wiring 
harnesses  are  used  for  interconnections. 
There  is  no  crowding  of  components  on  the 
boards. 

Receiver  Audio  Quality 

Overall,  the  OMNI-V  does  extremely  well 
with  its  receive  audio.  The  internal  speaker  is 
more  than  adequate  for  most  uses,  and  the 
optional  power  supply  with  its  buitt-in  speaker 
is  even  better.  SSB  signals  seem  to  have  a 
certain  "audio  presence"  lacking  in  most  of 
the  other  rigs  on  the  market.  This  high  quality 
audio  was  even  more  emphasized  when  I  feed 
the  OMNt*VTs  output  to  my  station  audio 
system. 

I  am  a  heavy  user  of  75  meters  during  the 
night  hours,  and  as  such  I  must  live  with  the 
summer  static  levels.  The  OMNI-V  hears 
through  this  junk  better  than  any  receiver  I 
have  ever  operated-  I  tried  duplicating  this 
reception  with  my  other  rigs,  using  various 
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TUNING  PERFECTION 

300W  AND  3kW  TUNERS 
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For  tuning  perfection,  choose  AEA's  AT-300  300  wan  or 
AT-3(X)0  3  kW  antenna  tuners.  Quality  and  exception- 
al engineering  are  built-in  for  maximum  performance. 

Easy  Operation.  The  built-in  front  panel  antenna 
switch  allows  you  io  easily  seleet  two  unbalanced 
(coax-fed)  antennas,  a  dumnn  load  or  a  balanced  an- 
tenna. Both  the  AT- 300  and  AT-3000  are  easy  to  use. 

Peak  Reading  Meter,  The  AT-3000  features  a 
peak  and  average  reading  cross-needle  meter  which 
shows  forward  power,  reflected  power  and  SWR, 
High  and  low  power  is  selected  from  the  front  panel  to 
select  the  proper  range  tor  the  SWR  meter.  Minimal 
SWR  is  achieved  bylnductors  with  18  (AT-300)  and 
20  (AT-3<XK)>  taps  created  by  AEA's  exclusive  patent 
pending  CAM  switch  design  for  accurate  tuning. 
AEA's  tuners  also  tune  a  wider  range  of  antenna  im- 
pedances. There  are  limitless  possibilities  to  create  the 
best  match. 

Larger  Size.  Why  are  the  AT-300  and  AT -3(  )00  so 
large?  Because  it  improves  the  inductors*  Q  (quality) 
factor  for  high  efficiency.  High  Q  means  low  insertion 
loss  which  guarantees  thai  maximum  power  is  deliver- 
ed to  the  antenna.  Tests  with  some  roller  coil  antenna 
tuners  show  insertion  loss  as  high  as  20dB  on  some 
amateur  frequencies.  Don't  be  fooled  into  believing 
that  a  low  SWR  is  the  key  reason  for  using  an  antenna 
tuner!  The  primary  reason  is  for  maximum  power 
transfer  from  the  transmitter  to  the  antenna.  An  SWR 
of  L5  to  I  or  better  is  usually  all  that  is  necessary  to 

"make  the  transmitter  happy." 
Remember  that  you  can  get  I 
to  I  SWR  with  just  a  dummy 
load.  AEA's  two  coil  design 
also  provides  harmonic  reduc- 
tion, maximum  power  transfer 
and  a  wider  ranee  of  im- 
pedance  matches. 

300  or  3,000  Watts.  The 

AT-300  wait  continuous  duty  cycle  tuner  has  been  tested  at 
1  kVV  with  a  50  ohm  load,  so  you  can  rest  assured  that 
there's  no  problem  operating  the  AT-300  at  300  watts. 
And  the  AT-30(K)  is  rated  at  3  kW.  AEA  stands  behind  its 
specifications. 

See  the  AT-300  and  AT-3000  antenna  tuners  at  your 
local  AEA  dealer.  Get  the  most  from  your  transceiver  and 
antenna,  and  tunc  into  top  performance  and  reliability. 

AEA  Brings  You  A  Better  Experience. 

Advanced  Electronic  Applications,  Inc. 

2006-196th  St.  SW/P.O.  Box  2160 

Lynn  wood,  WA  98036 
206-775-7373 

Prices  and  specifications  subject  to  change  without  notice  or  obligation. 

Dealer  inquiries  invited.  Copyright  1989. 

CIRCLE  65  ON  READER  SERVICE  CARD 


rf  enterprises 

We  specialize  in  antennas  and  towers! 

Call  us  for  all  your  amateur  needs. 


YAESU 


FTV757  GX-II 

FT-767GX;  FT-747GX;  FT-735R;  Handhelds 
for  2M.  220.  &440Mru;  Mobile  rigs; 
Dual  banders:  and  other  Yaesu  equipment  & 
accessories,  Calif 


ICOM 


IC-735 

1 60-1  (Hi  General  Coverage  Receive.  Dual  VFO 
&  12  Memory  Channels.  QSK,  Compact 

(COM  has  a  great  line  of  equipment  -  from  HF  to 
UHF:  Mobile  and  base  rigs,  receivers  -  HF  lo  UHF. 
handhelds,  and  accessories.  Call  us  for  ICOM. 


OMNI  V 
OTHER  TEN-TEC  PRODUCTS: 

Model  561  Corsair  II 

Model  585  Paragon 

Model  425  Titan  Linear  Amplifier 

Model  420  Hercules  Sohd  State  HF  Amplifier 

Model  238  Antenna  Tuner 


ANTENNAS  &  TOWERS 


CUSHCRAFT 

A3S  Tnbander 
A4S  Tnbander 

R5  (10.12.15,17,20)  Special! 
APS  (80-  10  Vertical) 
AV5  (80  ■  1 0  Vertical) 
A50-5  5-el  6M  beam 
61 7-6B  6  Mtr  "Boomer" 
ARX-2B  Rmgo  Ranger  II 
A 147- 11    11  el  146- 148MHz 
215WB    15  el  wide  band  2M 
32-19     19-el.  2Mbeam 
4218XL  16-e(2M  Boomer 
424B  24  el .432  UHl 
AOP-1  OSCAfl  pack 

Call  for  prices  on  the  entire  line! 

KLM 

KT34A  £409  00 

KT34XA ......599.00 

HF  Monobanders,  VHFt  UHF,  &  OSCAR 
antennas  in  slock, 

ALPHA-DELTA 

DX-A  Sloper $4.6.95 

QX-CC  >•»*.*..,.,.+..*»»..**<*.».....»-,,  79  ^95 
DXOD 65.95 

HUSTLER 

6BTV      80-10  mtr  vertical $139.95 

5BTV      80-10  mtr  vertical 124.95 

G6-T44B  2  mtr  base  antenna  .89  95 
G7-144      2  mtr  base  antenna,.  124.95 

Complete  mobile  systems. 

BUTTERNUT 

HF6VX  Vertical  80  10M 

HF2V  Vertical.  80  &  40M 

HF5B  Compact  beam.  2Q-10M 

We  have  alt  Butternut  accessories. 

DIAMOND 

D-200  {Our  best  selling  dual  band 
antenna  for  2M  &  440MHz) 


ROHN  TOWERS: 

SELF-SUPPORTING 
(6  sq.  ft.  model) 

BX64  64  ft , ....$499 

(10  sq.  ft.  models) 

HBX40  40  ft. $269 

HBX48  A3  ft $374 

HBX56  56  ft $489 

{18  sq.  ft.  models) 

HDBX40  40  ft ...,...$349 

HDBX48  48  ft $464 

[Ratings  based  on  10  it.  boom.) 

GUYED  TOWER  SECTIONS 

25G.  45Gr  55G  &  accessories 
Call  for  current  prices. 

New!  7  ft.  UPS  shippable  25G 
sections 

FOLD-OVER  TOWERS 

Call  for  current  prices. 

TELEX/hy-gain 
Crank-up  towers:  37  -70  ' 

TH7DXS:  7-eL  tribander 
TH5  Mk2;  5-el  tnbander 
Explorer-14    tribander 
Discoverer:  40  Meter  beams 
205BAS:  5-el.  20  M.  beam 
204BAS;  4-el  20  M  beam 
155BAS    5-eU5M.  beam 
105BAS:  5-el,  10  M.  beam 
18HTS       80-10  M.  vertical 
18ATV/WBS:  80-10  M  vertical 
V2S:  V3S:  &  V4S 
215-DX;  15  el.  144  MHz  beam 
7031  DX:  31  el.  432  MHz  beam 
64BS&66BS:  6  Meier  beams 
OSCAR  Link  Antennas 

Complete  inventory.  Call  for  prices. 


ASTRON  POWER  SUPPLIES 


RS-4A 

RS-20A 
RS-20M 
VS-20M 


$39.95     RS-7A 
.88  95     RS-35A 

.109.95    RS35M 
124  95    VS-35M 


I  49,95 
139.95 
.159-95 

..174.95 


RS-12A 

RS^SOA 
RS-50M 
VS-50M 


-S  69,95 
...199.95 
...219.95 
...232  95 


ACCESSORIES 


MFJ 


989C  TUNER 
Complete  MFJ  inventory! 

HEATH 

SB- 1000  Linear  Kit 

SA-2060  Tuner  Kit  HTs 

Packet  Gear      HW-9  QRP  Rig 

Twin  Band  Mobile  Xcvrs 

Call  us  to  order  HEATH  gear. 


PK-232 

Morse.  Baudot  ASCII  AM  TOR 
Packet  Facsjmite  h  Navte* 


AT-300  TUNER 


ISOPOLES  &  FSTV 


rf  concepts 


NYE  VIKING  MBV-A 


AMERITRON  AL-80A 


WIRE  &  CABLE 

BELDEN  COAX:  (When  you  want  the  best) 


991 3  low  loss SO  49  ft 

RG-213/U  (8267)  50,4941. 
RG-&U  (8237)  ..S0.39 tt 
RGB  U  (8214)      SO  43  It 

RG214,U(8268). 


RG8X(9258),  ,  $0.24  M 
RG-11AU[8261)S0  45/tt 
RG-58AU(8259}$0 .19'ti 
RG-59/U  {8241)  ,$0.20tt 
$2  99^t. 


COPPERWELD  ANTENNA  WIRE: 
Solid  12  ga    SO  12  ft ;      Solid  14  ga...$0,09/ft.;      Stranded  14  ga  .SO-lO/ft 

ROTOR  CABLE: 

Standard^  22.  2-18). ..SO  21  Heavy  Duty(5-18.2-16) S0.38.1t. 

We  Stock  Amphenol  Connectors  and  Andrew  Heliax. 

Connectors  Installed! 


VISA        Mastercard 

Personal  checks  verified  with 
Telecheck 

Pnces  subject  to  change  without  notMje 
Shipping  addrtionai  except  as  noted 
Returns  subject  to  1 5%  restocking  fee. 


ORDER  TOLL  FREE 


1-800-233-2482 

shipping  info..  Technical,  Inside  Minnesota.  &  DX 

218-765-3254 
FAX:  218-765-3308 


rf  enterprises 

HCR  Box  43 

Merrifield.  MN  56465 

More  than  a  source a  solution. 
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speakers  and  filters,  f  was  not  successful.  The 
OM  Nl- v*  does  not  hear  static  crashes  well,  and 
that's  fine  with  me. 

I  asked  other  operators  to  listen  to  the  re- 
ceiver, then  asked  them  what  they  fiked  about 
it.  Each  mentioned  the  "presence"  of  the  re- 
ceived signals  and  the  general  lack  of  QRN. 

To  compare  the  OMNI-V  to  a  typical  pll* 
based  transceiver,  I  used  my  JCOM  IC-751  A,  I 
found  that  on  the  ICOMt  a  typical  59  +  10  dB 
signal  on  75  meters  coutd  be  difficult,  or  at 
least  uncomfortable  to  copy,  when  the  static 
crashes  were  rolling  In  at  15  to  20  over  S9. 
Switching  to  the  OMNI-V  and  listening  to  the 
same  59  +  10  dB  signal,  the  static  crashes 
were  reduced  to  below  the  10  dB  level  and  the 
copy  was  significantly  improved, 

This  silent  effect  is  quite  similar  to  switching 
from  a  PLL-based  transceiver  to  an  older  tube- 
type  rig,  such  as  a  Collins  or  Drake,  under  the 
same  noise  conditions,  Unfortunately,  the  lat- 
ter rigs  offer  none  of  the  niceties  of  solid  state 
microprocessor  based  operation, 

Praises—What  I  Like  the  Most 

1. 1  cannot  say  enough  about  the  quality  of 
the  receiver  audio.  It  is  absolutely  excellent. 

2.  The  large  digital  display  is  very  easy  on 
the  eyes;  you  can  read  it  from  across  the 

room. 

3.  The  voice  frequency  announcer  eases 
operation  for  the  visually  impaired. 

4.  Ten-Tec  has  provided  a  real  relay  for  con- 
trolling linear  amplifiers  (including  older 
ones). 

5.  Memory  RAM  and  the  microprocessor 
operating  system  do  not  require  a  backup  bat- 
tery (the  clock/calendar  does).  This  feature 
can  be  very  important.  For  example,  my  ICOM 
751 A  must  have  the  microprocessor  repro- 
grammed  if  the  lithium  backup  battery  fails. 

6.  The  OMNI-V  is  a  CW  operator's  dream. 

Yawns — OK 

1.  The  clock  beeps  at  16  minutes  past  the 
hour  to  remind  the  operator  that  WWV  propa- 
gation information  is  being  sent  on  10  MMz.  I 
personally  found  this  to  be  annoying,  but 
someone  else  may  find  it  a  valuable  reminder. 

2.  The  tone  control  lacks  authority. 

3.  The  clock/calendar  feature  is  not  neces- 
sary. 

Boos 

1 .  An  S-5  birdie  breathes  fire  at  21 .330  MHz 
(factory  aware  of  this  problem). 

2.  The  VFO  tuning  knob  needs  a  dial  lock. 

3.  There  are  no  provisions  for  AM  operation 
(not  a  problem  for  most  operators). 

4.  The  plastic  base  of  the  desk  mike  is  too 
light  in  weight. 


Warranty  Service 

Normally,  I  wouldn't  include  warranty  infor- 
mation about  a  new  piece  of  equipment,  but 
just  read  this  quote  from  the  Ten-Tec  warranty 
page: 

WE  ENCOURAGE  SELF  HELP.  Taking  the 
covers  off  does  no!  void  the  warranty,  in  many 
cases  our  customer  service  technicians,  wtth 
your  help,  can  identify  a  faulty  circuit  board  or 
part.  When  appropriate,  we  will  send  you  a 
replacement  board  which  you  can  change. 
This  wilt  he  shipped  on  a  30  day  memo  billing, 
and  when  the  defective  board  is  returned,  we 
wilt  issue  a  credit 

Having  been  in  the  service  end  of  ham  radio 
for  a  very  long  time.  I  can  state  emphatically 
that  you  will  get  no  similar  service  from  any 
other  manufacturer  of  ham  equipment. 

The  Secret  of  Silence 

Ten-Tec  has  been  extremely  careful  in  de- 
signing the  interaction  of  the  crystal  oscillator 
and  LO  mixer.  Phase  noise  in  the  OMNI-V 
depends  entirely  upon  the  design  of  the 
5,0-5,5  MHz  synthesizer.  In  practice,  the  syn- 
thesizer is  actually  two  loops  operating  at 
200-220  MHz,  tuning  in  400  Hz  steps,  and 
divided  by  40  to  produce  the  necessary 
50-5.5  MHz  output.  The  division  by  a  factor  of 
40  reduces  the  output  frequency;  but  more 
importantly,  it  reduces  the  phase  noise  and 
spurious  levels  by  a  factor  of  32  dB,  That  is. 
it's  32  d8  quieter  than  a  normal  PLL-type 
circuit. 

The  synthesizer's  output  signal  of  5.0-5.5 
MHz  is  then  mixed  with  the  output  from  the 
crystal  oscillator  and  filtered  through  a  band- 
pass filter,  amplified,  and  then  filtered  through 
a  9  M  Hz  notch  filter.  Crystal  and  filter  selection 
is  microprocessor  based. 

The  receiver  is  inherently  quiet  due  to  the 
pu-based  VFO  and  use  of  crystal  oscillator 
mixing  circuits,  versus  the  typical  PLL-only  cir- 
cuitry found  in  most  current  HF  receivers/ 
transceivers.  By  employing  crystal  oscillators 
and  mixing  circuits  for  band  selection,  a  large 
percentage  of  internally  generated  noise  is 
eliminated. 

Crystal  mixing  circuits  are  limited  in  band- 
width to  the  excursions  allowed  by  the  vfo.  In 
this  particular  case,  the  standard  vfo  output  of 
5-5.5  MHz  is  derived  from  a  pll  circuit  and 
mixed  with  various  crystal  oscillators  to  arrive 
at  specific  bands.  Each  band  is  limited  to  a 
500  kHz  width.  Band  selection  and  switching 
of  the  desired  oscillator  and  mixer  circuits  are 
done  by  microprocessor  controlled  circuitry. 

Because  of  this  care  in  design,  the  OMNI-V 
is  a  real  performer  with  some  of  the  finest 
receive  audio  I  have  ever  heard  on  any  ham 
equipment. 
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Two-Color 
Rnmbo\<  Assorimfivt 

W*  Skip  Ne**D*y    2nd  Day  ASAP 


My 
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10© 

400 
500 

1  000 


S29.95 
SJ9.95 
S49.95 
S54.35 

599.95 


$24.95 
S24.95 
$44.95 
$49.95 

$*9.95 


Si  P. 95 
S2».»5 
SJ9+95 
$44.95 
S79.95 
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800-882-1 343 


ETTj] 

ICOM 

List 

JUN  s 

IC-7B1  New  Deluxe  HF  Rig 

$5995 

Call* 

l0765Gen,CvgKevr 

3149,95 

Call$ 

lO?35Gen  CvgXcvr 

1099 

Cans 

JC^75l  A  G«fi  Cvg  Xcvr 

tflOO 

CalS 

lC*fl  70O0  25-1 300  MM*  Rcvr 

1199 

CaflS 

IC-FT71 A  1 00  JcHz-30  MHz  Rcvr 

Caflf 

1C-23BA;h  FM  Mafefe  25W45* 

509/539 

Calls 

IC  2BA/H  FM  Mofcite  25w/J5w 

459/499 

CaiiS 

lC~2GAT2m7wHT 

459  95 

CailS 

IC -901  Six  Band  Mobile 

639 

Call! 

lC-3SAT22QWlHz 

449 

CallS 

I02SAT3M 

439 

Ca«S 

ICMSAT 

449 

CaiiS 

*G-*4SAFfcA  Mobile  2Sw 

509 

Calf 

fC~*6ATNew6wHT 

449-95 

CaiS 

K>32AT2fTtf70cmHT 

639  95 

CalS 

1  SPECIAL               LIST 

SALE        1 

1  IC-12AT1.2GHZHT 

$349.95       1 

|  IC-2AT2mHT 

$249.05       | 

KENWOOD 


TSn950SD  Mufttband 
RZ-t  Wideband  Rcvr 
T5-9*0SfATGen.  Cvg  Xcw 
TS-t4QS  Gwl  Cvg  Xcvf 
TM-5SAT2m^70cm  1  2GH2 
TS-7QOA  2m-7Qcm  1  2  GHz 
TS-71 1 A  AH  Mode  Base  25w 
TR-751 A  All  Mode  Mobile  25w 
TH-215A  2m  HTHaa  ft  Afl 
TH-2SAT  5w  Pockof  HT  NEW 
TM'7DlA2m/70c?n  MoMe 


439995 

CafS 

59995 

CaBS 

2*99  95 

CaiiS 

949.95 

CailS 

469  95 

Calls 

1999  95 

CaliS 

1059,95 

CaNS 

□07.33 

CaliS 

399  95 

CallS 

36995 

CalS 

599  95 

CalS 

FT-767  GX  Gan.  Cvg  Xcvf 

FT-757  GX  II  Gen.  Cvfl  Xcw 

FL-700C  15m-l60in  AMP 

FT'2l2RHNEW2m45w 

FT'712RH70cm35w 

FT  290R  All  Mode  Finable 

FT-23IVTTMinlHT 

FT-736fl,Alt»*odt 

FT-4702mmtonHT 


JUN'S 


2299.00 

CallS 

1280  00 

Cans 

2279,00 

CallS 

499.00 

Call$ 

536.00 

Calll 

610,00 

CallS 

351.00 

CaiiS 

2025  00 

Cans 

576.00 

Calf 

3919  Sepulveda  Blvd. 

Culver  City.  CA  90230 

213-390-8003 
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Unique  Multiband  Antennas  that  Utilize  the  Patented 

GAP  Elevated  Launch  Technology 

The  Revolution  In  Antenna  Design 


That. . . 

•  Launches  RF  from  an 
elevated  GAP 

•  Eliminates  earth  loss 

•  Comes  pre-tuned, 

No  adjustments  necessary    ^ 

•  Uses  3  short  radials  %  25  feet 
•Assembles  in  less  than 

30  minutes 

•  Is  self  supporting  w/drop  in    *• 

ground  mount  and  is  3 1  feet  high 


but  has  NO!!! 

- 

•Traps 
•Coils 
•Transformers 


•Batons 
•Resistors 


Challenger  DX-V  $199 

Total  bandwidth  on 
40, 20, 15, 10, 6, 2  meters 
80  KHz  on  80  meters 


Challenger  DX-VI  $219* 

Total  bandwidth  on 
40, 20, 15, 12, 10, 6, 2  meters 
,    130  KHz  on  80  meters 


Best  of  all  the  ENTIRE  antenna  is  always  active!! 


To  Order  Call— (407)  388-2905 

*Plus  shipping  and  handling    M 
Florida  residents  add  6%  tax 


VISA 


ANTENNA  PRODUCTS 

6010— BldgJ 

N.  Old  Dixie  Highway 

Vero  Beach  FL  32967 
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Number  7  on  your  Feedback  card 


Feedback 


In  our  continuing  effort  to  present 
the  best  in  amateur  radio  features 
and  columns,  we  recognize  the 
need  to  go  directly  to  the  source — 
you,  the  reader.  Articles  and 
columns  are  assigned  feedback 
numbers,  which  appear  on  each 
article/column  and  are  also  listed 
here.  These  numbers  correspond 
to  those  on  the  feedback  card  op* 
posite  this  page.  On  the  card, 
please  check  the  box  which  hon- 
estly represents  your  opinion  of 
each  article  or  column. 

Do  we  really  read  the  feedback 
cards?  You  bet!  The  results  are 
tabulated  each  month,  and  the  edi- 
tors fake  a  good,  hard  look  at  what 
you  do  and  don't  like-  To  show  our 
appreciation,  we  draw  one  feed- 
back card  each  month  and  award 
the  lucky  winner  a  free  one-year 
subscription  (or  extension)  to  T3. 

To  save  on  postage,  why  not  fill 
out  the  Product  Report  card  and 
the  Feedback  card  and  put  them  in 
an  envelope?  Toss  in  a  damning  or 
praising  letter  to  the  editor  while 
you're  at  it.  You  can  also  enter 
your  QSL  in  our  QSL  of  the  Month 
contest.  All  for  the  taw,  low  price  of 
25  cents! 

Feedback*    Title 

1  tetters 

2  Never  Say  Die 

3  QRX 

4  Special  Events 

5  Ham  Help 

6  Ten-Tec OMNhV 

7  Ham  Profiles 

8  10 GHZ  Fun 

9  Mode  B  Ground  Station 

1 0  Elements  of  Microwave 
Electronics  Technology 

11  Master  of  CW 

12  Tech  Tips 

13  HF*2500 

14  Build  the  Banker 

15  Looking  West 

16  Ask  Kaboom 

17  Cassette  Box  Special 

18  RTTYLoop 

19  Packet  Talk 

20  DX 

21  Hamsats 

22  Homing  In 

23  Above  &  Beyond 

24  Updates 

25  Barter  V  Buy 

26  Dealer  Directory 

27  Service  Survey:  Kenwood 
26    Ad  Index  4/90 

29  Keyword  Index  4/90 

30  73  International 

31  QRP 

32  ATV 

33  MultibandHF  Vertical  Antenna 

34  New  Products 

35  deK6MH 

36  Propagation 


Ham  profiles 


There  are  no  "average"  hams! 


Photo  A  Tom  Comstock  shaking  hands  with  Kevin  Biekert  KB5AQV, 
with  Alan  Cross  standing  by.  Atong  with  a  plaque,  the  Hiram  Percy 
Maxim  Memorial  Award  included  a  check  for  $1, 000. 


Award-Winning  Ham 

Kevin  Biekert  KB5AQV,  a  se- 
nior at  Clear  Lake  High  School  in 
Houston,  Texas,  received  his  first 
amateur  radio  operator's  license 
when  he  was  15,  and  less  than  two 
years  later,  he  earned  his  Extra,  A 
wall  full  of  certificates  won  in  con- 
tests and  special  events  testifies 
to  Kevin's  enthusiasm. 

In  November  1989  at  the 
HamVention  in  Houston,  the 
ARRL  presented  Kevin  with  the 
Hiram  Percy  Maxim  Memorial 
Award.  This  award  is  given  annu- 
ally to  a  ham  under  the  age  of  21 
who  bast  exemplifies  the  ideals  of 
amateur  radio:  service,  communi- 
cation, and  experimentation. 

Kevin  helped  establish  the 
Clear  Lake  Amateur  Radio  Club 
(CLARC),  which  has  grown  from 
seven  to  over  150  members. 


Photo  3.  Steve  Mindy  KF8CP,  a 
handsome  young  ham,  is  study- 
ing for  FEMA  certification, 

There's  No 
Stopping  This  One 

Thirteen  isn't  an  unlucky  num- 
ber tor  Steve  Mindy  KF8CP.  Thir- 
teen months  after  passing  the 
tests  for  his  Novice  license,  Steve 
earned  his  Extra — on  his  13th 
birthday, 

Before  his  family  moved  to  the 


During  Hurricane  Chanlal,  Kevin 
helped  with  emergency  com- 
munications. Recently,  he  has* 
been  assistant  teacher  in  a  Novice 
class, 

Almost  every  Saturday  evening 
for  the  past  two  years,  Kevin, 
sometimes  with  friends  and  family 
(both  hrs  parents  are  hams)t  enjoy 
QSOs  with  Serge  RA9YK,  Len. 
and  other  friends  in  Barnaul, 
Siberia.  These  talks  have  led  to  an 
exchange  of  information,  pic- 
tures, books,  flags,  and  most  im- 
portant, friendship.  By  the  time 
you  read  this,  Kevin  and  his  family 
will  probably  have  visited  their 
friends  in  the  Soviet  Union,  as 
their  trip  was  scheduled  for 
March. 

(Submitted  by  Jim  Heil  KB5A  WN 
and  Bob  Biekert  KA5GLX,  editors 
Of  CLARC  Chronicles  J 


Detroit  area  last  summer,  Steve 
(ex-N2l  YA)  was  a  familiar  voice  on 
the  repeaters  around  Buffalo,  par- 
ticularly on  the  traffic  nets.  His 
proficiency  as  a  traffic  handler  re- 
ceived recognition  In  the  spring  of 
1989  when  he  was  appointed  an 
ARRL  Official  Relay  Station.  At 
that  time  he  was  a  seventh-grade 
student  in  East  Amherst,  New 
York. 

Not  one  to  be  content  with  chat- 
ting on  the  repeaters  and  DXing 
on  1 0  and  20  meters,  Steve  is  cur- 
rently studymg  for  Federal  Emer- 
gency Management  Agency  certi- 
fication so  he  can  get  involved 
with  RACES  activity. 

Currently,  he's  helping  a  neigh- 
borhood fourth-grader  study  for 
his  Novice  ticket. 

(Submitted  by  Jack  Mindy 
KF8CY.) 
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Photo  C.  Last  Christmas.  Arthur 
Tan  AB4RL^yet  another  hand- 
some young  ham,  took  a  break 
from  DXing  long  enough  to  open 
his  presents. 

Ham  Son  Hooks  Dad 

Arthur  Tan  AB4RL,  Extra  Class 
amateur  radio  operator,  became 
interested  in  radio  after  joining  the 
Boy  Scouts.  He  was  fortunate  to 
have  Don  Williams  AB4IO  as  his 
scoutmaster. 

Arthur  and  his  father,  Peter 
Tan.  enjoy  going  to  hamfests  and 
getting  "...  lost  in  a  sea  of  colos- 
sal fraternity."  And  what  does  his 
dad  hear  the  most  about  from 
AB4RL?  DX!  He  talks  about  coun- 
tries his  dad  has  never  heard  of 
before.  "Contests  are  a  killer 
around  here,'1  Peter  Tan  writes. 
"I  hear  Morse  code  at  the  oddest 
hours  of  the  morning.  I  think  I'm 
dreaming,  but  then  I  realize  it's  my 
son  chasing  another  new  coun- 
try..." 

Arthur  shares  his  interest  and 
enthusiasm  with  anyone  who  will 
listen,  including  his  father.  Ap- 
parently he's  succeeded  with 
the  latter;  Peter  Tan  writes,  "We 
are  in  the  process  of  getting  a 
tower  and  beam  up.  I  think  that 
will  be  fun.11  Arthur  has  also  taken 
part  in  teaching  at  the  local 
community  school,  and  in  the 
fall  of  1989,  Arthur  was  involved 
in  the  area  Field  Day  at  the  IBM 
Radio  Club  and  SFDXA  N4TL 
operation. 

Besides  radio,  Arthur  is  inter- 
ested in  tennis,  music,  and  com- 
puter programming.  He  plays  the 
piano,  violin,  and  trombone. 

Here  are  some  parting  words 
from  Peter  Tan  to  inspire  all  young 
hams  who  hope  to  hook  Mom  or 
Dad:  "I  must  admit  thai  ham  radio 
has  made  me,  my  family,  and 
most  of  ail  my  son  a  better  per- 
son." 

(Submitted  by  Peter  C.  Tant 

ham-to-be.) 
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10  GHz  Fun 

Easy  way  to  get  on  the  3cm  band. 

by  C,L  Houghton  WB6IGP 


Want  a  cheap  and  easy  way  to  gei  on  1 0 
GHz?  This  30  MHz  IF  strip  and  mod- 
ulator allows  you  to  put  together  a  very  inex- 
pensive system  for  3  cm  operation.  Combine 
this  transceiver  with  a  Gunn  oscillator  and  a 
Polaplcxer  mount  attached  to  a  small  dish 
antenna,  and  you  are  ready  to  go!  (See  the 
October  1987  issue  of  73  Magazine  to  learn 
how  io  build  the  Polaplcxer  mount*) 

Overview 

Let's  look  at  what  is  required  for  a  com- 
plete system  operating  on  10  GHz,  The  Octo* 
ber  article  describes  the  Polaplcxer  detector 
and  circular  waveguide  to  which  is  coupled  a 
Gunn  oscillator.  I  used  the  Sol  tan  alarm  type 
available  from  many  burglar  alarm  compa- 
nies. /Ed.  note:Solfant  now  defunct \  also  had 
a  broad  line  of  passive  infrared  detectors 
used  in  intrusion  detectors  and  as  actuators 
for  door  openers,  Don  V  try  to  convert  an 
infrared  detector  using  these  techniques.] 
Being  inexpensive,  it  is  not  varactor  con- 
trolled. Adding  just  a  power  supply  modula- 
tor and  IF  amplifier  operating  at  our  IF  of  30 
MHz  complete  the  package!  Figure  I  is  a 
block  diagram  of  the  complete  10  GHz  sys- 
tem. 


Transmitter  Circuitry 

The  transmitter  consists  of  a  sin- 
gle Gunn  oscillator  unit.  Many  dif- 
ferent types  exist.  The  best  known 
unit  is  made  by  Solfan,  and  it  can  be 
found  throughout  the  US  and 
Canada. 

The  output  power  of  an  unmodi- 
fied Gunn  oscillator  cavity  runs 
about  10  mW.  (I  recently  modified 
these  cavities  with  high  power  Gunn 
diodes  thai  have  a  power  output  of 
about  100  mW\  I  will  make  these 
available  soon.)  The  Gunn  oscilla- 
tor is  supplied  with  about  10  VDC 
(positive  for  the  Sol  fan)  from  a  vari- 
able voltage  regulator.  This  regula- 
tor is  modulated  by  a  single  CA- 
3130  op-amp  serving  a  microphone 
amplifier.  (The  LM-386  and  CA- 
3 130  are  available  from  Jamcco.) 

Now  see  Figure  2,  The  output  of 
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the  microphone  amplifier  is  capackively  cou- 
pled through  a  deviation  control  (variable 
resistor)  to  the  voltage-adjust  terminal  of  the 
power  supply  regulator.  A  small  variation  in 
audio  voltage  on  this  adjust  terminal  varies 
the  voltage  of  the  power  supply  which  in  turn 
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Figure  L  Block  diagram  of  the  complete  10 
GHz  svstem* 


Kelly  N6IZW  operating  the  W60YJ  Polaplexer  and  10  GHz  SSB 
transceiver  from  the  top  of  Ml  Soledadin  California,  white  several 
other  members  of  the  San  Diego  Microwave  Group  look  on,  TJie 
transceiver  drives  a  WW  traveling  wave  tube  (TWT)  amplifier. 
They  made  a  contact  over  a  J  74  mile  path,  to  a  receiving  system  on 
Mt.  Pinos,  I  Photo  by  author  J 


varies  the  operating  frequency  of  the  Gunn 
oscillator*  providing  FM,  An  option  on  the 
PC  board  allows  use  of  Gunn  oscillators  that 
have  varactor  frequency  control. 

Receiver  Circuitry 

Figure  3  shows  the  WA6EXV  30  MHz 
40673  FET  preamp.  The  output  of  the 
Polaplexer  detector  diode  (MA/COM 
1 N23WE)  is  coupled  to  the  input  of  the  single 
chip  receiver  system,  operating  at  30  MHz. 
For  first-time  operation,  the  detector  and  re- 
ceiver can  be  connected  together.  You  can 
improve  operation,  however,  by  adding  an  IF 
preamplifier  between  the  detector  diode  and 
the  30  MHz  IF  amplifier-receiver.  1  tried 
several  types  of  preamplifiers  and  use  either  a 
U-310  grounded  gate  FET  or  a  40673  FET. 
When  the  full  system  was  tested  on  a  noise 
meter  at  10  GHz,  the  system  noise  figure  was 
about  12  to  14  dB. 

The  heart  of  the  IF  amplifier  is  a  Signetics 
TDA-7000  single-chip  receiver.  This  chip 
has  an  input  sensitivity  of  5  microvolts  for 
full  quieting  and  is  capable  of  operation  di- 
rectly to  about  120  MHz.  I  am  really  im- 
pressed with  this  chip  in  that  it  operates  with 
very  few  external  components  and 
does  its  job  so  well.  It's  hard  to 
believe  that  this  one  chip  converts 
i he  30  MHz  IF  signal  direct  to  head- 
set level  audio.  This  unit  is  an  im- 
proved version  of  my  original  re- 
ceiver IF  amplifier  that  appeared  in 
73  Magazine  in  October  1986.  Op- 
eration  of  the  unit  was  quite  good 
and  provided  the  vehicle  to  easy 
construction  and  operation  on  the  10 
GHz  "X"  band  or  other  microwave 
frequencies. 

This  article  updates  the  original 
unit  and  adds  several  unique  fea- 
tures. Before,  when  operating  the  IF 
amplifier  with  several  stations  on  10 
GHz,  there  was  no  easy  way  to  off- 
set the  30  MHz  IF  strip  to  allow  for 
incremental  tuning.  This  was  need- 
ed, however,  to  keep  the  Gunn 
transmitters  on  frequency  and  com- 
pensate for  small  frequency  errors 
in  the  receiver  IF  amplifier.  This 
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Figure  2.  Microphone  input  modulation  circuit, 

was  due  to  the  30  MHz  IF  not  being  exactly 
centered  on  30  MHz  on  all  units.  Without  it, 
you  would  continually  adjust  your  Gunn's 
voltage  slightly  to  improve  reception  clarity 
and  both  stations  would  soon  "walk'  each 
other  out  of  sight,  in  continually  adjusting 
frequency  to  make  up  for  this  difference.  To 
compensate  for  this,  a  varactor  diode  was 
installed  on  the  oscillator  coil  of  the  IF  ampli- 
Her  and  adjusted  by  a  pot  on  the  front  panel  to 
change  the  IF  frequency  for  a  RIT  offset. 
This  allowed  fine  frequency  netting  of  both 
stations  and  removed  one  drift  problem  from 
this  transceiver's  operation. 

Users  also  soon  begin  to  want  a  smaller  PC 
board  to  make  a  more  compact  system.  Addi- 
tionally, there  was  no  provision  for  making 
the  unit  adaptable  to  the  very  fine  MA/COM 
Gunnplexers  available  from  Microwave  As- 
sociates- In  this  updated  version,  I  wanted  to 
make  this  unit  useful  for  home-brew  con- 
struction. After  all,  the  main  object  is  to  have 
a  lot  of  fun  operating  a  homenronstructed, 
inexpensive  10  GHz  transceiver. 

The  Signetics  TDA-7000  chip  is  really 
very  simple.  All  that  is  required  to  put  the 
chip  into  operation  is  setting  the  oscillator 
eoii  to  the  desired  frequency.  The  low  power 
output  from  this  circuit  is  not  easily  delected 
by  a  grid  dtp  meter,  so  I  usually  set  receivers 
up  bv  injecting  a  signal  at  the  desired  IF  of  30 
MHz. 

If  you  live  in  an  area  with  modest  power 
FM  broadcast  stations  nearby,  as  I  do  here  in 
San  Diego,  you  can  touch  the  input  pin  with 
any  metal  object  and  hear  a  multitude  of  FM 
broadcast  stations  that  are  harmonically  relat- 
ed  to  the  oscillator  frequency,  Proper  shield- 
ing and  limiting  the  input  to  30  MHz  solves 
this  problem. 

The  remaining  functions  are  supported  by 
Fixed  values  of  capacitors  tied  from  the  chip's 
pins  to  +5  volts  not  grounded.  This  might 
seem  odd  to  most,  but  I  assure  you,  it  is 
proper.  The  circuitry  on  board  the  chip  has  an 
internal  oscillator,  mixer,  IFIimiter-ampliil- 
er,  and  a  demodulator  with  a  frequency 
locked  loop  operating  at  an  IF  of  70  kHz. 
Toss  in  about  a  dozen  external  capacitors,  a 
few  resistors,  and  a  coil,  and  you  have  a 
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Figure  3.  (a)  Schematic,  (h)  PCBfoii  diagram  t  and  (c)  pans  placement  for  the  30  MHz  preamp. 


complete  basic  system  with  operation  to  over 
100  MHz,  By  selecting  various  values  for  a 
few  components,  the  bandwidth  can  be 
changed  from  4.5  kHz  to  about  75  kHz.  The 
unit  as  shown  in  the  schematic  (Figure  4a)  is 
set  up  for  25  kHz  bandwidth.  Table  1  shows 
the  component  values  for  different  band- 
widths. 

Reliability 

Of  over  100  units  locally  home-brewed. 

fewer  than  5%  failed.  Only  two  had  defective 
ICs;  most  of  the  other  failures  were  simple 
oversights  in  building. 

There  is  always  one  unit  that  defies  gravity. 
Such  a  unit  was  shipped  to  me  for  repair  after 
I  could  not  isolate  the  trouble  over  the  tele- 
phone. It  drove  me  nuts!  I  replaced  quite  a 
few  suspicious  components,  including  the 
TDA  chip,  and  it  still  did  not  work.  All 
voltages  seemed  proper,  but  the  chip  just 
would  not  function  at  RF,  In  desperation,  I 
used  the  chip  in  another  receiver  board.  This 
proved  the  chip  good,  so  the  trouble  was  on 
the  board.  On  detailed  inspection,  I  found 
that  the  unit  had  been  put  together  with  acid- 
core  solder.  This  is  a  paramount  no-no!  It 
looked  good  but  had  high  leakage  all  over  the 
board.  After  giving  the  board  a  complete 
cleaning,  resoldering  with  rosin  solder,  and 
degreasing  with  lacquer  thinner,  it  per- 
formed  quite  well. 


PC  Description 

In  addition  to  the  IF  30  MHz  receiver,  the 
printed  circuit  board  contains  a  small  audio 
amplifier.  S-meter  circuitry,  and  a  micro- 
phone amp  (see  Figure  4b).  This  makes  for  a 
crowded  PC  board,  Additionally,  there  are 
the  power  supply  regulator  chips  for  the  5 
volt,  10  volt,  and  Gunn  diode  supplies.  The 
circuit  board  is  double-sided:  the  top  foil  acts 
as  a  ground  plane,  the  bottom  foil  is  the  actual 
circuit.  I  prepared  the  printed  circuit  board  by 
first  drilling  ail  holes  that  do  not  require 
grounding  to  the  top  ground  foil  surface,  (I 
used  a  #65  bit,  about  0.035  inch.  Drill  bits 
costing  about  50c  are  available  from  model 
train  (HO)  hobby  stores.) 

After  drilling  all  holes  that  are  not  to  be 
grounded,  I  reamed  out  the  top  ground  foil 
with  a  larger  drill,  3/16"  or  so,  giving  a 
clearance  around  the  component  leads  when 
inserted  on  the  board.  Once  the  reaming  for 
the  non-grounding  holes  was  completed,  I 
drilled  the  remaining  holes.  These  were  not 
reamed  out  allowing  the  grounding  leads  to 
be  soldered  to  the  top  and  bottom  foils.  This 
gives  the  very  short  low  inductance  ground 
leads,  making  for  very  stable  operation, 

PC  Board  Assembly 

I  usually  install  the  resistors  first  to  get  the 
lay  of  components  on  the  PC  board.  Once  a 
few  pans  have  been  placed  on  the  board,  the 
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Figured  (a) Schematic, 

(t>)  PCBfoil  diagram. 

and  (c)  parts  placement 

for  the  Gunn  transceiver. 
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rest  is  simpler.  After  most  of  the  components 
are  assembled  on  the  PC  board,  check  the 
power  supplies  for  proper  operation  before 
mounting  the  chips.  (I  mount  the  TDA-7000 
last.)  Primary  power  for  the  unit  is  provided 
by  either  an  external  or  internal  12  volt  bat- 
tery. I  booked  a  five-foot-long  connecting 
cord  to  a  surplus  2'/z  Ah  lead-acid  battery 
similar  to  the  size  of  a  motorcycle  battery. 
The  capacity  allows  many  hours  of  continu- 
ous operation  without  recharge. 

The  5  V  supply  is  standard  with  a  7805  +5 
V  regulator.  The  Gunn  power  supply  uses  a 
LM-3 17  adjustable  voltage  regulator, 
providing  6  to  10  V  adjustable  for  frequency 
control,  and  has  audio  modulating  its  adjust 
terminal.  The  Ik  adjust  pot  (R20)  and  its 
fixed  limit  (select)  resistor  are  mounted  off- 
board,  allowing  front-panel  frequency  adjust 
for  use  with  non- varactor  cavities.  In  its  use 
as  supply  to  a  varactor-type  cavity,  the 
voltage  of  the  LM-3 1 7  is  fixed  at  10  V  and  the 
microphone  output  deviation  control  is  cou- 
pled to  the  varactor  voltage  tune  line  for 
transmitter  modulation.  See  Figure  2,  The 
main  reason  for  using  fixed  resistors  in  the 
adjust  circuit  of  the  LM-3 1 7  is  that  more  than 
12  V  may  destroy  your  Gunn  diode.  In  the 
event  of  high  battery  voltage,  the  LM-317 
limits  the  voltage  to  a  Level  that  is  safe  for  the 
Gunn  diode. 

The  Ik  tuning  pot  is  set  with  the  series 
resistor  (select)  to  limit  the  voltage  range  to  a 
maximum  of  about  10  V.  You  can  omit  the 
two  extra  resistors*  using  just  the  220Q,  and 
replace  the  fixed  adjust  resistor  with  a  single 
variable.  The  + 10  V  supply  uses  a  78 10  fixed 
regulator.  However,  you  could  use  a  single 
7805,  referenced  above  ground,  allowing  it 
to  provide  other  than  its  normal  +5  V,  It 
holds  down  costs  and  doesn't  provide  high 
currents,  so  it  works  very  well  in  this  applica- 
tion. Most  of  the  regulators  can  be  obtained  at 
Radio  Shack.  The  7805  is  RS  #276-1770,  and 
the  LM-3 17  is  RS  #276-1778. 

Alignment 

After  power  supply  check-out,  give  the  PC 
board  a  once-over,  arid  when  satisfied  all  is 
proper,  apply  power.  The  slug  in  the  core  of 
the  tt  ■  coil  form  of  the  TDA-7000  oscillator 
circuit  will  be  adjusted  first.  You  might  want 
to  enable/disable  the  mute  line  by  connecting 
+  5  V  to  the  mute  line  10k  resistor.  Connect  a 
signal  generator  to  the  input  of  the  IF  amplifi- 
er receiver  and  find  out  where  the  device  is 
tuned  to.  Once  you  have  found  the  point 
where  the  receiver  is  operating,  adjust  the 


slug  in  the  core  to  alignment  at  30  MHz.  If 
you  can't  obtain  operation  at  30  MHz,  you 
might  have  to  pad  your  coil  with  a  capacitor 
on  the  bottom  of  the  PC  board  to  bring  it  to 
frequency.  (I  used  aHw  adjustable  coil  form 
with  12  turns  of  #24  wire.)  This  adjustment  is 
done  with  the  varactor  in  place  and  the  tune 
(RIT)  control  set  to  approximately  mid-posi- 
tion. I  used  a  IN5141/IN5142  varactor,  12/ 
15  pF  respectively.  Any  similar  low-capaci- 
tance varactor  diode  will  work  here. 

Frequency  Calibration 

When  the  final  frequency  calibration  is 
completed*  you  should  obtain  a  signal  that  is 
full-quieting  from  about  5  |iV.  I  do  not  have 
an  FM  generator,  so  I  use  a  surplus  URM-26 
(AM  generator)  for  check-out  on  my  work 
bench.  Operation  of  the  S-meter  circuit  can 
be  checked  and  calibrated  with  your  signal 
generator  for  an  indication  of  what  |jV  sensi- 
tivity is  indicated  on  the  S-meter  for  future 
reference.  You  might  want  to  connect  your 
preamp  for  these  measurements. 

Gunn  Safety 

After  the  receiver  is  performing  as  needed, 
fire  up  the  Gunn  oscillator.  A  Gunn  oscillator 
can  be  checked  out  without  any  complex  in- 
struments, to  at  least  determine  if  it  produces 
RF.  One  word  of  caution:  Don't  look  into  the 
open  end  of  any  waveguide  system  when  it  is 
radiating:  the  microwave  radiation  can  injure 
your  eyes.  With  low  power  devices,  the  safe 
distance  is  a  few  feet,  hut  always  use  caution. 
Others  might  not  know  about  the  dangers. 
Safety  first! 

Again,  it's  easy  to  tell  when  a  Gunn  oscilla- 
tor is  oscillating.  Connect  a  current  meter  in 
series  with  the  power  supply  line  and  turn  on 
the  power.  Preset  the  output  voltage  to  about 
5-6  volts,  as  the  Gunn  devices  draw  maxi- 
mum current  at  very  low  voltages.  With  the 
normal  Sol  fan  10  mW  diode  in  place,  use 
9-10  volts.  Wave  your  hand  in  front  of  the 
cavity  opening  and  watch  the  current  meter. 
This  detunes  the  cavity  and  changes  the  oper- 
ating point  of  the  Gunn  diode.  It  should  affect 
the  current  being  drawn.  A  crude  method, 
yes,  but  it  works  on  the  bench,  giving  a  quick 
indication  of  Gunn  operation. 

Gunn  Diode  Notes 

Gunn  devices  draw  maximum  current  at 
low  voltages,  so  avoid  these  voltages.  A 
Gunn's  resistance  does  not  read  like  a  stan- 
dard diode  front -to-back  ratio,  but  looks 
more  like  a  2-iCl  resistor.  (Caution;  Gunn 
diodes  are  voltage-polarity  sensitive.)  As  the 
voltage  slowly  rises,  a  point  is  reached  where 
oscillation  starts.  Further  increase  in  voltage 
produces  an  increase  in  output,  up  to  a  point. 
Beyond  this  point  (maximum  RF  output),  in- 
creasing voltage  produces  a  decrease  in  RF 
output.  Going  much  above  this  point  destroys 
the  Gunn  device .  See  the  l/V  curves  in  Figure  5 . 

Transmitter  Operation 

The  transmitter  (Gunn  oscillator)  connects 
to  the  Polaplexer  detector  mount,  and  the 
detector  output  connects  to  the  input  of  the  30 
MHz  IF  amplifier.  If  you  use  coax  connectors 


to  break  the  cables,  use  different  types,  or 
mark  the  coax  cables  to  prevent  supplying  10 

volts  to  the  mixer  diode  and  destroying  it. 
When  powered  upt  you  should  see  about  0*8 
mA  of  current  on  the  mixer  diode  when  the 
injection  screw  is  set  for  proper  mixer  injec- 
tion. All  that  is  required  to  use  the  system  is 
another  unit  to  put  into  full  duplex  10  GHz 
operation. 

In  the  Field 

The  Polaplexer/transceiver  system  has 
gone  on  countless  outings,  and  performed 
very  well.  One  advantage  to  the  Polaplexer 
system  is  that  you  can  quickly  change — in  just 
a  few  seconds — the  polarization  for  either 
vertical  or  horizontal  operation.  Our  organi- 
zation, die  San  Diego  Microwave  Group,  has 
settled  on  a  vertical  mode  of  operation. 

On  a  recent  DXpedition  to  a  nearby  hilltop, 
several  transceivers  were  set  up  and  many 
contacts  made.  Our  Big  Gunn  system  was  in 
operation  using  narrowband  SSB  on  10.368 
GHz,  feeding  to  a  traveling  wave  tube  (TWT) 
and  producing  several  watts  of  power  on  10 
GHz.  Our  group's  best  SSB  DX  contact  to 
date  is  174  miles.  About  10  days  later.  Don 
WB6FWE  on  Mt.  Pinos  and  Jack  N6XQ  on 
Mt.  Soledad  made  contact  using  Sol  fan  Gunn 
units  and  our  transceiver  board,  for  a  wide- 
band FM  contact  over  the  same  SSB  path— 
1 74  miles.  I  think  that  sets  a  record  for  Solfan 
use  that  will  be  hard  to  beat,  considering  the 
very  modest  units  involved. 

Parts  Kit 

I  have  a  kit  of  new  parts  available  with  a  PC 
board  etched  and  ready  for  drilling.  The  parts 
kit  includes  the  TDA-7000  chip,  some  My- 
lar™ capacitors,  and  the  ferrite  bead  used  in 
the  audio  circuit.  I  usually  include  a  few  other 
parts  I  have  on  hand  as  well .  The  basic  kit  cost 
with  PC  board  is  $10  postpaid.  I  will  supply 
varactors,  if  needed,  for  $  1  each.  I  also  have  a 
supply  of  high-output  Gunn  diodes  providing 
50  to  about  100  mW  at  10  GHz.  Six  and  18 
GHz  devices  are  also  available.  I  test  all 
devices  prior  to  shipment  and  furnish  specs. 
Cost  of  the  Gunn  diodes  is  $5  each;  $10  each 
for  premium  devices  with  power  out  of  100 
mW  and  up.  I  will  be  glad  to  answer  any 
questions  concerning  this  project  or  any  other 
related  microwave  subject.  For  a  prompt  re- 
ply, include  an  SASE.  Chuck  WB6IGP,  San 
Diego  Microwave  Group,  6345  Badger  Lake 
Dr.,  San  Diego  CA  92 11 9. | 


Component 

Bandwidth 

! 

75  kHz 

25  kHz 

45kHz 

ca 

3300  pF 

0.01  uF 

0.1  \lf 

C7 

180  pF 

500  pF 

2200  pF 

C9 

330  pF 

1000pF 

4700  pF 

C10 

3300  pF 

0.01  pF 

0.1  uF 

Cti 

150  pF 

470  pF 

3300  pF 

C14 

330  pF 

1000  pF 

4700  pF 

C15 

220  pF 

620  pF 

3900  pF 

Bypass 

CG 

0,01  \if 

0.1  |iF 

0.1  pF 

C15 

0.1  mf 

IMF 

4.7  uF 

Table  J .   Values  for  changing  bandwidth  of 
TDA-7000.  Compiled  by  WA6EXK 
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Number  9  on  your  Feedback  card 


A  Mode  B  Ground  Station  for 

AMS AT '  s  Phase  III  Satellites 

Build  your  own  station  to  track  OSCAR  13! 


by  Timothy  R.  Kearney  ND9T 


Amateur  satellite  communications  offers 
both  a  challenge  and  a  reward  to  those 
who  answer  its  call.  The  challenge  is  to  con- 
struct a  station  which  will  locate,  track  and 
communicate  through  a  satellite  that  is  thou- 
sands of  miles  above  the  Earth,  The  reward 
can  be  finding  other  amateurs  in  Germany, 
India,  Japan  and  Venezuela  who  have  also 
accepted  the  challenge.  Til  explain  how  to  set 


Table  1 ,  Mode  8 

Frequ 

ency  Plan  for  OSCAR-10 

(Frequency  in  MHz) 

Uplink 

Downlink 

145.987  Engineering  Beacon 

435  045 

145,960 

435.060 

145,955 

435,060 

145.945 

435.070 

145.935 

435,080 

145.925 

435.090 

145.915 

435.100 

145,905 

435.105 

145.900  CENTER 

435.110 

145,895 

435.120 

145.865 

435.130 

145.875 

435. 140 

145.865 

435  150 

145.855 

435.150 

145.845 

145,81 0  General  Beacon 

^^^^^^^^^^^^^— 

Table  2.  Mode  B 

Frequency  Plan  for  OSCAR-13 

(Frequency  in  MHz) 

Uplink 

Downlink 

145  985  Engineering  Beacon 

435.423 

145,975 

435.433 

145,965 

435,443 

145.955 

435.453 

145.945 

435.463 

145,935 

435.473 

145.925 

435.463 

145  915 

435.493 

145.905 

435,508 

145.890  Center 

435,513 

145.865 

435523 

145.875 

435,533 

145.865 

435.543 

145.855 

"jj  .  33  J 

145.845 

435.563 

145.835 

435,573 

145.825 

145.812  General  Beacon 

up  a  "Mode  B'   satellite  Earth  station.  Col- 
lecting the  reward  is  up  to  you! 

Satellite  communicators  ha\re  adopted  their 
own  language*  For  those  of  you  just  entering 
this  arena,  I  have  included  a  short  list  of 
definitions  to  help  you  understand  some  of 
the  terminology  in  this  article,  See  the  "^Glos- 
sary 


*  * 


Building  the  Ground  Station 

A  Mode  B  stalion  is  an  achievahle  goal  for 
many  radio  amateurs.  Mode  B  describes  a 
satellite  system  whose  uplink  signal  is  in  the 
70cm  band  (435  MHz)  and  whose  downlink 
>ignal  is  in  the  2  m  band  (145  MHz)+  A  MS  AT 
OSCARs  7  and  10.  as  well  as  the  latest  Phase 
IU  satellite,  AMSAT  OSCAR  13  <AOl3)t 
have  Mode  B  tranvnonders  on  board .  Table  I 
illustrates  the  frequencies  used  for  uplink/ 
downlink  on  OSCAR  10.  Table  2  illustrates 
the  frequencies  for  OSCAR  13. 

The  most  important  element  of  the  ground 
station  is  the  receiver,  Lack  of  a  good  receive 
system  can  drive  up  costs  by  requiring 
greater antenna  gain,  transmit  capability,  and 
system  complexity,  After  all,  if  you  can't 
receive  the  satellite's  signal,  there's  not  much 
point  in  having  the  rest  of  the  station!  My 
advice  is  that  you  expend  the  greatest  effort 
designing  the  receive  link.  (1  don't  mean  to 
slight  the  transmit  link— it  too  plays  a  key  role 
in  satellite  communications.) 

A  succesNtuI  Mode  B  station  needs  a  good 
quality,  low  loss  transmission  line  because  of 
the  attenuation  or  loss  of  signal  energy  expe- 
rienced at  145  MHz  and  above.  You*  11  also 
need  aiming  information  to  locate  the  satellite 


and  steer  the  directional  antennas.  Finally, 
some  understanding  of  the  operating  prac- 
tices and  schedule  is  necessarv  for  effective 
satellite  communications.  I  will  outline  each 
of  these  topics  in  some  detail. 

Receive  and  Transmit  Antennas 

Antennas  for  receiving  and  transmitting 
are  a  good  place  to  start  when  describing  a 
ground  station  installation.  These  antennas 
may  vary  from  a  monopole  to  a  yagi  to  a 
parabolic  dish.  In  all  cases,  the  more  gain  or 
directivity  that  an  antenna  displays,  the 
greater  the  need  for  an  accurate  mechanism  to 
aim  the  antenna. 

The  receive  link  antenna  for  mode  B  should 
be  optimized  for  operation  near  145.9  MHz. 
AMSAT  recommends  a  receive  antenna  with 
a  gain  of  at  least  10  dBi  ( 10  cJB  gain  over  an 


Figure  L  Antenna  pattern  in  two  dimensions. 
Tfiis  antenna  has  10.5  dBi  gain  and  a  half- 
power  (  —  3  dB)  beam  width  of  60  degrees. 


GLOSSARY 

AMSAT— Radio  Amateur  Satellite  Corporation. 

Apogee— The  point  of  the  orbit  where  the  satellite  is  farthest  from  the  geocenter  of  its  orbit 
Azimuth— Angle  in  the  local  horizontal  plane  measured  clockwise  with  respect  to  North. 
Downlink— A  radio  link  originating  at  a  satellite  and  terminating  at  one  or  more  ground  stations. 
Elevation— Angle  above  the  local  horizontal  plane. 

inclination— The  angle  between  the  orbital  plane  of  a  satellite  and  the  equatorial  plane  of  the  Earth. 
Isotropic— A  hypothetical  source  in  free  space  that  radiates  equally  in  all  directions. 
Mode — The  combination  of  transmit  and  receive  frequencies  used  by  a  satellite's  transponder 
Noise  Figure  (NF) — A  figure  of  merit,  measured  in  dB,  describing  noise  performance- 
Orbit— The  path  a  satellite  follows  as  it  circles  the  Earth. 
OSCAR— Orbiting  Sateiite  Carrying  Amateur  Radio. 

Perigee— The  pomt  of  the  orbit  where  the  satellite  is  closest  to  the  geocenter  of  its  orbit. 
Satellite  pass — Segment  of  the  orbit  when  a  satellite  "passes"  within  range  of  a  ground  station. 
Uplink— A  radio  link  originating  on  the  Earth  and  directed  at  a  spacecraft. 
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isotropic  antenna).  Several  beam-type  anten- 
nas (yagi,  loop,  helix,  etc.)  will  satisfy  that 
require  men!.  A  beam  antenna  achieves  its 
gain  by  directing  or  shaping  the  radiation 
pattern  of  the  antenna.  Figure  I  illustrates 
how  an  antenna  directs  its  energy  (in  two 
dimensions).  The  antenna  shown  in  Figure  I 
has  a  gain  of  10.5  dBi  and  a  3  dB  (half  power) 
beamwidth  of  60  degrees.  This  antenna  then 
provides  10.5  dBi  gain  in  the  direction  in 
which  it  is  aimed  and  7.5  dBi  (10.5-3)  gain 
30  degrees  on  either  side  of  that  direction,  As 
you  may  have  guessed*  when  gain  or  directiv- 
ity increases,  aiming  the  antenna  becomes 
more  critical. 

Another  concern  with  a  satellite  antenna  is 
polarization.  Radio  waves  consist  of  both 
electric  and  magnetic  fields.  Polarization 
refers  to  the  way  in  which  the  electric  wave 
varies  in  magnitude  and  direction  at  a  given 
point  in  space.  If  the  direction  is  constant  and 
the  magnitude  is  changing,  we  have  linear 
polarization  (LP)  as  with  2m  FM  (usually 
vertical)  and  2m  SSB  (usually  horizontal).  If 
the  magnitude  is  constant  but  the  direction 
varies  we  have  circular  polarization  (CP)>  Of 
course,  there  are  two  kinds  of  CP  as  well: 
clockwise  rotation,  called  Right  Hand  Circu- 
lar Polarization  (RHCP),  and  counterclock- 
wise rotation,  called  Left  Hand  Circular  Po- 
larization (LHCP)>  The  circular  polarization 
of  these  downlink  signals  is  due  to  the  satel- 
lite's own  antenna  polarization,  the  spinning 
of  the  satellite  (spin  modulation)*  and  a  phe- 
nomenon called  Faraday  Rotation.  Because 
of  these  characteristics*  AMSAT  recom- 
mends an  RHCP  antenna  for  Mode  B  recep- 
tion. 

Two  possibilities  are  the  helix  and  the 
crossed  vagi  antennas.  The  helix  may  be  the 
easiest  to  understand  because  its  shape  is  cir- 
cular (see  Figure  2)  like  the  impinging  elec- 
tric Held.  At  146  MHz  a  helix  with  JOdBicis 
rather  large  (approximately  10  feet  or  3  me- 
ters long  and  26  inches  or  0.67  meters  in 
diameter).  Also*  helixes  aren't  readily  avail- 
able in  the  ham  antenna  marketplace.  Home- 
brew is  an  alternative  but  the  size  won't 
change  and  the  matching  can  be  a  challenge. 

The  second  possibility,  the  crossed  vagi,  is 
sometimes  called  a  "twist  antenna/  This 
antenna  is  a  high-gain  version  of  a  turnstile  or 
crossed  dipole  antenna.  Simply  stated,  circu- 
lar polarization  is  synthesized  by  feeding  two 
dipoles  (or  driven  elements)  90  degrees  out  of 
phase.  Figure  3  illustrates  two  common 
phase-shifting  methods.  Crossed  yagis  are 
simply  a  pair  of  yagi  antennas  fed  90  degrees 


Figure  3.  Two  methods  for  achieving  a  90-de- 
gree  phase  shift  at  the  feed  of  an  antenna  to 
synthesize  circular  polarization.  One  method 
feeds  both  with  the  same  phase  but  places  the 
radiating  elements  *A  wavelength  apart*  Tlie 
other  adds  %  wavelength  to  the  feedline  to 
one  of  the  elements. 


APOGEE 


&7*  JhCLiNATKJN 


\v\FLANE  OF  -EQUATOR  x\  A 


EARTH 


Figure  4.   Elliptical  orbit  of  Phase  III  C 
spacecraft,  inclined 57 degrees. 


Figure  2.  Helix  antenna. 


Photo  A  10-element  crossed  yagi  antenna  at 
ND9T,  Note  the  counterbalance  placed  be- 
hind the  antenna  on  an  extended  boom.  Tfu.\ 
makes  the  job  much  easier  for  the  elevation 
rotor. 

out  of  phase.  They  can  be  on  two  separate 
booms  or  on  a  common  boomf  as  in  Photo  A. 
Some  manufacturers  now  provide  a  switch  so 
that  you  can  select  either  RHCP  or  LHCP. 
This  is  a  nice  plus,  but  not  a  requirement.  As 
you  can  imagine,  a  146  MHz  CP  antenna  with 


Photo  B.  Homebrew  helix  at  ND9T.  The  10 

turns  yield  about  13  dB  of  gain.  Tfiis  antenna 
also  uses  a  counterbalance. 


10  dBi  will  have  approximately  14  elements 

and  have  a  boom  length  of  1 3  ft.  (3J  meters)* 
When  choosing  the  antenna,  space  and  ability 
for  satellite  tracking  must  be  considered. 
Photo  A  illustrates  my  10-element  crossed 
yagi  with  a  counterbalance.  Note  that  if  a 
larger  antenna  is  used,  a  nonconductive  (like 
fiberglass)  elevation  boom  should  be  used  so 
as  not  to  interfere  with  the  performance  of  the 
antenna. 

The  transmit  link  antenna  for  Mode  B 
should  be  optimized  for  operation  near  435.5 
MHz.  For  Phase  111  satellites,  AMSAT  rec- 
ommends an  uplink  (transmit)  Effective 
Isotropic  Radiated  Power  (EIRP)  of  2L5 
dBW.  Thai  means  21 .5  dB  gain  referenced  to 
a  1  wart  isotropic  source.  This  translates  to  a 
10  watt  xmtr  (10  dBW)  and  a  14  dB  gain 
antenna,  allowing  for  2  dB  of  loss  in  the 
transmission  line.  A  14  dB  gain  UHF  (435.5 
MHz)  antenna  is  neither  difficult  to  get  nor 
difficult  to  steer. 

As  with  the  receive  antenna,  the  transmit 
antenna  should  be  circularly  polarized, 
RHCP,  and  switchable  if  possible.  The  circu- 
larity can  be  achieved  in  the  same  manner  as 
at  146  MHz.  The  same  principles  of  directivi- 
ty also  apply.  Higher  gain  can  be  achieved 
with  greater  directivity  and  a  narrower  beam 
width.  This  in  turn  requires  greater  antenna 
aiming  accuracy. 

At  these  frequencies  it's  easier  to  construct 
a  helix  like  the  one  shown  in  Photo  B,  This  is 
a  home-brew  helix  like  those  described  in 
many  publications  (e.g.,  Satellite  Experi* 
menter's  Handbook).  The  helix  shown  in 
Photo  B  has  a  counterbalance  positioned  be- 
hind  the  antenna  to  make  the  elevation  rotor's 
job  much  easier. 

Positioning  the  Antenna 

You'll  need  a  certain  degree  of  antenna 
aiming  accuracy  because  of  the  line-of-sight 
nature  of  VHF  and  UHF  propagation  and  the 
directivity  of  the  antennas  described  above. 
Just  as  in  terrestrial  communications,  az- 
imuth positioning  is  required.  Additionally. 
because  the  satellite's  position  can  vary  from 
horizon  to  directly  overhead  (see  Figure  4), 
elevation  positioning  is  very  desirable. 

With  the  highly  elliptical  nature  of  the 
Phase  III  orbits,  and  because  of  the  beam 
width  of  these  antennas,  the  sophistication  of 
the  antenna  positioning  system  can  vary  from 
quite  simple  (non-motorized)  to  computer- 
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aided.  The  easiest  method  requires  a  general 
knowledge  of  the  satellite's  position  (relative 
to  the  Earth  station).  The  antenna  can  be 
simply  elevated  and  azimuth-positioned.  The 
position  may  not  need  to  be  adjusted  for  sev- 
eral hours  if  the  satellite  is  near  apogee. 

At  the  other  end  of  system  complexity, 
AMSAT  (and  others)  offer  some  very  accu- 
rate satellite  Hacking  programs  for  personal 
computers.  With  interface  circuitry  these 
computers  can  automatically  position  a  satel- 
lite tracking  antenna  system.  This  becomes 
very  advantageous  when  tracking  the  fast 
moving,  low  polar  orbiters  like  the  space 
shuttle. 

Photo  C  shows  a  very  common  system.  A 
standard  azimuth  rotor  and  a  simple  TV  rotor 
are  used  for  satellite  tracking.  When  con- 
structing the  antenna  system,  it*s  important  to 
keep  metal  objects  (like  the  boom)  outside  of 
the  antenna  array.  The  design  shown  in  Photo 
C  accomplishes  this  by  placing  the  boom  be- 
hind the  antenna,  possible  because  of  the 
counterbalance.  With  larger  arrays,  this 
would  not  be  possible  and  a  fiberglass  boom 
should  be  used. 

Receive  Station 

To  repeat:  The  receive  link  is  the  most 
important  component  in  a  satellite  Earth 
station.  Figure  5  is  a  block  diagram  of  a 
satellite  receiving  station.  As  I  mentioned 
earlier,  an  RHCP  antenna  with  approxi- 
mately 10  dBic  gain  is  recommended.  There 
are  three  other  very  important  components: 
the  preamp,  the  transmission  line,  and  the 
receiver. 

The  receive  preamp  is  the  single  best  thing 
that  can  happen  to  a  satellite  receive  station. 
The  inclusion  of  the  low-noise  preamplifier 
helps  to  find  the  very  weak  signals  that 
have  traveled  22 ,000  miles  (36,000  km)  from 
the  satellite  to  Earth.  The  performance  of 
such  a  device  is  measured  by  its  noise  Figure 
(NF)  and  gam  Gallium  arsenide  field-effect 
transistor  (GaAsFET)  amplifiers  with  0.5  dB 
NF  and  10  to  20  dB  of  gain  are  readily  avail* 
able. 

Photo  D  shows  the  home-brew  version  for 
145  MHz  that  I  use  at  my  station.  Good  com- 
mercial units  cost  from  $80  to  $250,  The 
preamp  is  most  effective  when  placed  right  at 
the  antenna.  {I'll  explain  the  reason  for  the 
location  later  in  this  article.)  The  next  ele- 
ment in  the  receive  link  is  the  transmission 
line.  At  145  MHz,  coaxial  cable  can  exhibit 
significant  attenuation,  or  loss  of  that  very 
weak  signal  energy.  Table  3  illustrates  typi- 
cal transmission  line  loss  at  both  145  MHz 
and  435  MHz.  Use  the  lowest  loss  cable  that 
you  can  get  At  145  MHz  I  use  Belden  9913 
and  at  435  MHz  I  use  half- inch  Heliax™, 

The  final  element  in  the  link  is  the  receiver. 
The  receiver  should  be  capable  of  SSB  and 
CW  reception  and  tunable  across  the  desired 
145.9  MHz  band  in  10  Hz  steps,  Many  manu- 
facturers offer  all-mode  transceivers  at  145 
MHz  whose  performance  is  adequate.  Anoth- 
er alternative  is  a  receive  converter.  This 
device  converts  the  receive  frequency  down 
to  50  MHz  or  28  MHz  where  a  suitable  re- 
ceivercan  be  connected. 
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Photo  C.  Mode  B  antenna  system  at  ND9T. 
Elevation  rotor  is  a  U-IQ0  mounted  on  its 
side. 

AMSAT  recommends  that 
the  maximum  effective  noise 
temperature  of  the  receive  link 
be  625  degrees  K,  or  a  noise 
figure  equal  to  5.0  dB.  The 
noise  figure  (NF)  is  a  figure  of 
merit.  It  is  used  as  a  measure  of 
a  receive  system  *s  ability  to  ex- 
tract very  weak  signals  (like  satellite  signals). 

Earlier  I  mentioned  noise  figure,  preampli- 
fiers and  transmission  lines  as  being  very 
important  components  of  the  receive  link. 
The  following  example  outlines  the  key  role 
they  play: 

NF-Noise  Figure  =  10  log|fl  F 

/NF) 

F  =  Numerical  Ratio  of  NF=10Mo\ 
F  not  in  dB 

fGain\ 

G= Numerical  Gain,  not  mdB=  10  "^ 

Gain-  lOloc    G 

°  Lfr 

Fs=System  Noise  Factor= 


Photo  D.  Home-brew  145  MHz  preamp  at 
ND9T.  This  device  has  a  measured  gain  of  24 
dB  and  a  noise  figure  ofO.  43  dB. 


Table  3.  Cable  Type 

and  Loss 

LOSS  In 
dB/100Ft. 

Cable  Type 

RG-8X 

RG-213 

9913 

Va"  Heliax 

@150MHz 

3.5  dB 

2.3  dB 

1.5  dB 

0.9  dB 

@450MHz 

6  J  dB 

5.2  dB 

2.7  dB 

15  dB 

Element 

Noise  Factor 

Noise  Figure    G 

Gain 

(F) 

(NFindB) 

(in  dB) 

Coax 

1.58 

2  dB       0.63 

-2dB 

Preamp 
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:0dB 
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2.00 

3dB        - 
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Figure  5,  Receive  link  block  diagram. 

From  the  example  if  should  be  evident  that 
the  preamplifier  can  greatly  improve  the  re- 
ceive performance  in  weak  signal  reception. 
This  example  shows  that  a  high  gain,  low- 
noise  preamp  placed  at  the  antenna  controls 
the  receive  link  performance.  Simply  stated, 
a  noise  figure  of  0.58  dB  is  better  than  a  noise 
figure  of  5  dB.  But  what  does  that  mean  to 
you  as  a  listener?  To  better  understand t  let's 
look  at  the  equation  that  relates  the  strength  of 
the  receive  signal  (Sr).  the  signal -to-noise 
ratio  (SNR),  the  noise  power  of  the  receive 
system  (No)  and  the  noise  figure  (NF). 

Sr=NF  +  No  +  SNR 

The  ratio  of  the  output  signal  power  to  the 
noise  power  (SNR)  is  what  we  hear.  10  dB  is 
a  good  number.  The  noise  power  in  the  sys- 
tem (No=  kTB)  can  be  considered  a  constant 
for  our  purposes.  What  we  have  to  work 
with,  then,  are  the  receive  signal  power  (Sr) 
and  the  noise  figure  (NF).  If  we  can  improve 
the  NF  from  5.0]  dB  to  0.58  dB,  a  4.43  dB 
improvement,  the  input  power  can  drop  by 
4,43  dB  and  the  SNR  will  not  change.  That 
means  that  the  receive  signal  could  drop  by  a 
factor  of  almost  three  (2.77  =  10  m)  and  the 
operator  would  not  notice  any  difference  in 
the  signal  quality.  So,  both  inclusion  of  a 
preamp  (preferably  at  the  antenna)  and  use  of 
low  loss  cable  is  quite  important  in  a  satellite 
receive  link. 

Transmit  Station 

Once  the  receive  link  is  complete  the  next 
major  hurdle  is  the  transmitter.  The  Mode  B 
uplink  signals  are  in  the  435.425  MHz  to 
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CT-70  7  DIGIT  525  MHz 


CT-9Q  9  DIGIT  600  MHz 
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M39.95 

CT-50  8  DIGIT  600  MHz 
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FREQUENCY  COUNTERS 
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Quality  eoojiy  glass,  plated- tnru  PCBoanl  carwtruciHjn  All  units. are 
irjQ^i;  mantif  jttured  in  me  USA 

ACCESSOMES  FOR  COUNTERS 
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Telescopic  whip  antenna-  -8NC  plug 
High  impedance  probe .  Iignt  loading 
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RAMSEY  ELECTRONICS,  INC.  793  Canning  Parkway  Victor,  NY  14564 


435,575  MHz  band  (OSCAR  13}.  AMSAT 
recommends  an  uplink  signal  EIRP  of  21,5 
dBW.  This  equates  lo  a  20  W  transmitter,  2 
dB  loss  in  cable  and  an  1 1  dBic  gain  antenna 
<l3dBW-2dB+  11  dB=^  22  dBW).  If  you 
choose  an  1 1  dBic  antenna  and  very  low  loss 
transmission  cable  (like  Heliax),  you  can  gel 
I  he  desired  EIRP  with  a  20  W  transmitter. 

As  with  the  145  MHz  receiver,  there  are 
many  commercial  I  v  available  UHF  transmit- 
ters. They  should  be  capable  of  SSB  and  CW 
transmission  with  from  10  W  to  100  W  out- 
put. An  alternate  method  of  signal  generation 
is  a  transverter.  This  device  converts  a  modu- 
lated (SSB  or  CW)  low  frequency  signal  to 
the  desired  UHF  hand.  Photo  E  shows  such  a 
device  in  use  at  mv  station.  An  all-mode 
transceiver  (IC-740)  generates  the  SSB  signal 
at  28  MHz.  A  low  power  ( 100  mW)  output  is 
provided  on  the  hack  of  the  transceiver  that 
drives  the  transverter.  This  device  (Mi- 
crowave Modules  MM435-28S)  up-converts 
the  low  level  signal  to  435  MHz  and  amplifies 
it.  providing  a  10  W  output.  You  can  also  use 
a  power  amplifier  to  augment  a  low  power 
transmitter,  if  that's  what  you  want  or  need, 
f-igure  6  shows  a  block  diagram  of  my  tran^ 
mil  station. 

The  output  power  from  the  satellite  is  di- 
vided among  all  the  using  stations.  AMSAT 
and  alt  conscientious  satellite  users  recom- 
mend using  as  Mule  transmit  power  as  possi- 
ble to  maintain  the  communication  link. 
While  monitoring  your  downlink  signal, 
adjust  the  uplink  power  level  so  that  it  is 
no  stronger  than  the  satellite's  beacon  trans- 
mitter. 

Locating  the  Satellite 

A  crucial  part  of  successful  satellite  com- 
munication is  locating  the  satellite.  The  more 
directive  (higher  gain)  the  antenna,  the  more 
critical  the  aiming,  A  typical  TVRO  dish 
antenna  (receiving  a  4  GHz  signal)  needs  to 
be  within  a  degree  or  so  of  the  proper  aiming 
angle*  elevation  and  azimuth.  The  typical  10 
dBic  Phase  III  (ACM3)  antenna  will  have  a 
half-power  beam  width  (-3  dB)  of  60  de- 
grees. Aiming  this  type  of  antenna  is  far  less 
critical* 

An  elevation/azimuth  tracking  antenna 
system  is  best  for  Phase  111  reception.  This 
system  can  he  manual  because  of  the  relative- 
ly  slow  movement  of  a  satellite  at  the  apogee 
bf  a  highly  elliptical  orbit.  Low  orbiting  satel- 
lites, like  the  Russian  satellites  or  the  space 
shuttle  or  the  new  MicroSATS,  usually  re- 
quire a  motorized  system. 

Where  is  the  satellite?  OSCAR  13  will 
go  as  high  as  22,000  miles  (56,000  km) 
above  the  Earth  in  an  orbital  plan  inclined  at 
57  degrees.  (See  Figure  4.)  The  easiest 
method  for  satellite  location  is  a 
tracking  program  for  a  personal 
computer.  These  are  readily 
available  from  AMSAT  for  quite 
a  variety  of  computers.  Given  the 
user's  station  location  and  updat- 
ed information  on  the  satellite's 
orbit,  called  orbital  elements, 
these  programs  compute  the  aim- 
ing angle  for  the  antenna  at  any 
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Photo  £,  Microwave  Modules  UHF 
transverter  and  HF  radio  used  at  ND9T.  Most 

modem  day  transceivers  are  readily  inter- 
connected to  a  tramverwi 

given  time.  Some  even  show  a  map  of  the 
Earth  with  the  satellite's  path  plotted.  In  the 
event  that  computers  aren't  available,  you 
can  tune  vour  receiver  to  the  satellite's  bea- 
con  signal .  elevate  the  antenna  to  45  degrees, 
and  sweep  the  south  looking  for  the  strongest 
signal. 

Another  (older)  method  is  to  use  an  OS- 
CAR LOCATOR,  This  is  a  graphical  plotter 
available  from  AMSAT  and  the  ARRL. 


"The  easiest  method 

for  satellite  location 

is  a  tracking  program 

for  a  personal 

computer. 
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Operating  a  Mode  B  Station 

Once  the  antennas  are  aimed,  and  the  sta- 
tion is  on  the  air,  the  next  step  is  operation* 
AMSAT  regularly  publishes  information  on 
the  satellite's  operating  schedules.  The 
schedule  depends  on  the  satellite's  position 
(sun  angle f  antenna  angle,  etc),  battery 
voltage  and  many  other  parameters  moni- 
tored by  AMSAT,  When  these  conditions  arc 
favorable  and  the  transponder  of  interest  is  in 
operation,  you  can  begin  your  search  for  the 
satellite  signals. 

First,  find  the  beacon  signal  (145.810  MHz 
for  AO-10.  145.812  MHz  for  AO-13),  Set 
the  uplink  transmitter  to  the  desired  frequen- 
cy and  the  downlink  to  the  expected  receive 


frequency .  (See  Tables  1  and  2.)  Note  that  the 
uplink/downltnk  signals  are  inverted  (LSB 
becomes  USB>  by  the  satellite.  Begin  by 
transmitting  a  string  of  dots  (CW)  and  vary 
the  receive  frequency  until  you  can  hear  the 
downlink.  It  can  be  delayed  by  almost  a  quar- 
ter of  a  second  because  of  the  extreme  dis- 
tance the  signal  must  travel.  Listening  to  the 
uplink  and  delayed  downlink  can  be  quite 
distracting! 

Once  you  locate  the  signal,  you  can  switch 
to  SSB  or  continue  CW.  Because  of  the  time 
delay  I  do  not  continuously  monitor  the 
downlink  signal  once  it  has  been  located.  The 
signal  may  vary  in  frequency  by  a  few  kilo- 
hertz  because  the  movement  of  the  satellite 
causes  a  Doppler  shift  in  frequency.  Because 
of  the  tumbling  of  the  satellite,  signal  rotation 
and  atmospheric  conditions  there  may  cause 
amplitude  variations  in  the  signals.  Once  the 
operator  becomes  accustomed  to  these  phe- 
nomena, QSOs  become  routine,  Conversa- 
tion can  vary  from  a  few  moments  to  a  few 
hours  with  these  satellites.  Chances  are  you 
will  discuss  how  your  new  acquaintance  went 
about  building  his  or  her  Mode  B  station. 
Satellite  QSOs  are  lots  of  ftin! 

Where  to  Get  More  Info 

This  article  presents  the  basics  of  a  Mode 
B  Earth  station  for  Phase  III  satellite  com* 
munications,  Topics  on  antennas,  receive 
and  transmit  links,  satellite  locating  and 
operating  have  been  covered  to  give  you 
some  idea  as  to  how  to  assemble  a  Mode  B 
station.  If  you  need  more  information,  use 
the  references  provided  below,  AMSAT 
satellite  information  updates  are  also  given 
regularly  on  WIAW  and  on  the  AMSAT 
Tuesday  evening  net  (2100  local)  at  3.842 
MHz  and  on  Sunday  afternoon  (1900  GMT) 
at  14.282  MHz.  You  can  also  write  AMSAT 
at  PO  Box  27,  Washington,  D.C.  20044 
or  call  at  (301)  589-6062.  Hope  to  see  you 
on  OSCAR  soon! 


References: 

Davidoff,  Martin  R..The  Satellite  Experi- 
menter's Handbook ,  ARRL. 

Vie  ARRL  Antenna  Book .  ARRL. 

The  ARRL  Handbook ,  ARRL. 

AMSAT,  Box  27,  Washington  D.C.  20044, 

ARRL,  225  Main  Street,  Newington  CT 
06111. 
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Timothy  R.  Kearney  ND9T  was  first  licensed 
in  1966  {at  age  14),  He  has  a  bachelor's 
degree  from  Notre  Dame  University  and  a 
master's  degree  from  Purdue  University, 
both  in  electrical  engine  ring.  He  has  taught 
at  Purdue,  worked  at  Scientific  Atlanta 
where  he  co-authored  a  book  enti- 
tled Introduction  to  Satellite  TV4 
ND9T  currently  manages  a  devel- 
opment group  at  Magnavox.  He 
has  been  an  AMSAT  member  since 
1972  and  has  sewed  as  an  Area 
Coordinator  in  Georgia  and  cur- 
rently  in  Indiana.  Contact  him  at 
642 1  Wavoata  Court.  Fort  Wayne 
IN  46815. 


HF  Equipment 

JC-765  Xcvr/ps/kevef/auto  tuner 


Regular  SALE 
„  3149.00  2699 


^H 


r*\  o 
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IC  781  Xcvr/Rctfr/ps/tuner/scope„„      6149  5295 


JC-751A  9-band  xcur/  1-30  MHz  rcvr  1699  00  1469 

PS  35  Internal  power  supply 219.00199s1 

FL-63A  250  Hz  CW  filter  (1st  IF),_.  59  00 

H-52A  500  Hi  CW  filter  (2nd  IF]_  115.00  109» 

FL-53A  250 Hz  CW  filter  (2nd  IF)_.  11500  109" 

FL-70  2,8  kHz  wtde  SSB  filter. 59.00 

RC-10  External  frequency  controller  49.00 


tC-735  HF  xcw/SW  rcvr/mic  (Spewf) 

PS-55  External  power  supply 

AM50  Auto,  antenna  tuner  (Sptdtf) 

FL-32A  500  Hz  CW  filter. „ 

EX-243  Electronic  keyer  unit,.... 

UT-30  Tone  encode*  **.*.. 

IC725  HF  icvr/SW  rcvr f$w*{) 

AH-3  Automatic  ant  tuner ..  (Spiekf) 

IC-726  10-band  xcvr/Gm/5  3QMHz  rx 

Accessor  >es 

IC-2KL  HF  solid  slate  amp  w/ps .. 

1C-4KL  HF  1KW  out  s/s  amp  w/ps..... 
EX-627  HF  auto.  ant.  selector   (Spatial) 

PS- 15  20A  external  power  supply 

PS  30  Systems  p/s  w/cord,  6  pin  plug 
MB  Mobile  mount,  735/75U/761A._ 

SP-3  Externa!  speaker* .,.„, . 

SP*7  Small  external  speaker 

CR-64  High  stab.  re!,  xlal,  751A.  etc ... 

PP-1  Speaker/  patch..  .„,„„,,..,. 

SM-6  Desk  mfcrophone 

SM-8  Desk  mic    two  cables,  scan 

AT-tOO  100W 8  band  aylo  ant  tuner... 
AT- 500  500W  9^band  auto,  ant  tuner . . . 
AH-2  8-toand  tuner  w/mount  &  whip .... 
AK-2A  Ant  tuner  system,  only ..  (Sfitdai) 
GC-5  World  clock (Spiekf) 


1 14900 

219.00 

445.00 

6900 

64  50 

18.50 

W9,W 

48900 

1299  00 

Regular 

1999.00 

699500 

315  00 

175.00 

349.00 

2599 

65,00 

5199 

79.00 

17900 

47.95 

89.00 

44500 

58900 

75800 

559  00 

91.95 


969" 
199" 
369*5 


799" 
379" 

1129 

SALE 
1699 
5995 
269" 
159" 
319" 


164" 


389" 
519* 

689" 

469" 

69" 
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*  Large  Stocks 
it  Fast  Service 

*  Top  Trades 


Accessories  for  IC-765. 781, 725  •  CALL  for  Prices 

VHF/UHF  bases  Regular  SALE 

1C-275A  25w2rnFM/5SB/CWw/ps...  129900  1099 

IC-275H  lOOw  2m  FM/SSB/CW 1399.00  1199 

IC-375A  25w  220  FM/SSB...  (Chart)  1399.00  799*- 
IC-475A  25w  440  FM/SSB/CW  w/ps  1399,00  1199 
SC475H  lOOw  440  FM/SSB/CW  (SpM)  1599.00  1269 
IC-575A  25w  6/lDm  xcvr/ps  (Spea$f)  1399.00  1099 
10  575H  25w  IGOw  6/lOm  xevr 1699.00  1469 

VHF/UHF  I  2GHz  mobiles  Regular  SALE 

IC-2SA  25w2m  FM,  TIP  mic  (Chart)  469.00  379*' 

IC-28H  45w  2m  FM,  TTP  mic   (Chsaoaf)  499.00  389" 

HM-14  Extra  TTP  microphone 59.00 

UT-2&  Digital  code  squelch... 39.50 

UT-29  lone  squelch  decoder. 39.50 

HM  16  Speaker/microphone... 34.00 


IC-228A  25 w  2m  FM/TTP  rmc  (Spe&ah  509.00  379" 

IC-228H  45w  2m  FM/TTP  scan  (Spaskf)  539.00  419" 

JC-44SA  25w  440  FM/TTP  mic 599  00  519" 

UT  40  Pocket  beep  function 45.00 

IC-90OA  Transceiver  controller  „.„.,..  639.00  499" 


•  Cfoseou  1  Special . . , 

IC-900A  Transceiver  controller  with  UX-29H 
2m/25W  and  UX-39A  220/25W  band  units. 

Package  Price  •  S89995 


UX-19A  10m«  10w  band  unit.. 29900  269" 

UX  29A  2m,  Z5w  band  unit 299.00  269" 

UX-29H  2m.  45w  band  unit 349.00  319" 

UX-39A  220MHZ,  25w  unit  (Spadaf)   349  00  279" 

UX-59A  6m,  lOw  band  unit.. 349.00  319" 

UX-129A  1.2GHz  lOw  band  unit 54900499" 


IC-901  2m/440MHz  *cvr ..,. 
IC-1200A  lOw,  1.2GHz  m..,(Cfoaeut) 
IC-2500A  35w,  440/L2GHz  FM  mobile 
IC-3210A  25w,  2m/440  m..  (Chart) 
IC-240GA  2m/440  FM/TTP...  (Special) 

AH  32  2m/440  Dual  Band  mobile  ant 

AHB-32  Trunk-lip  mount „-^-„, 

Larsen  PO  K  Root  mount..*...,...... 

Larsen  PO  TLM  Trunk-lip  mounts... 
Larsen  PO-MM  Magnetic  mount 

RP-1510  2m  25w  repeater 


1199  00 
699  00 
999.00 
739  00 
899.00 

39.00 
35.00 
23  00 

24.70 
28.75 

1849.00 


929" 

599" 
869" 
499" 
699" 


1649 


V/SA 


Use  gout 
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Hand-helds  Regular 

IC-02AT/High  Power    409,00 
IC-04AT  440  (Chart)  449.00 

IC-2SA  2m  ..  (SpadaQ  419.00 
IC-2SAT  2m  HT/TTP     439.00 


IC-3SAT  220  HT/TTP  449.00 

IC-4SAT  440  HT/TTP  449  00 

IC-2GAT  2m  HT/TTP  429  00 

IC4GAT  440MH;.  TTP  449.00 

Sp&cial . 

IC-32AT  2m/440  NT  629.00  539" 


SALE 
349" 

369" 

299" 
389" 

399" 
399" 

379" 
389" 


I C- 12 AT  1.2GHz  FM  HT/TTP...  (Chart)  473.00  349" 
IC  12GAT  1»  1.2GHz  HT/tott/cgr/TTP    529.00  469" 

rcrafl  band  handlrejds  Regular  SALE 

A-2  5W  PEP  synth.  aircraft  HT— 525.00  479" 

A- 20  Synth,  aircraft  HT  w/VOR 625.00  549" 

For  HT  Accessories  •  CALL  tor  Prices 

Receivers  Regular  SALE 

R  71A  100kHz  to  30MHz  receive*......  $999.00  869" 

RC-11  Infrared  remote  controller....     70.99 

FL-32A  500  Hi  CW  fitter „     69.00 

FL-63A  250  Hz  CW  filter  (1st  IF) ....     59.00 

FL-44A  SSB  hlter  (2nd  IF) 178.00  159" 

EX-257  FMuniL. .,.. 49.00 

EX-310  Voice  synthesizer .„,     59.00 

CR-64  High  stability  oscillator  ital      79.00 

SP-3  External  speaker. 65.00 

CK-70(EX-299J  12V  DC  option 12.99 

MB-12  Mobile  mount,.. 25.99 


R-7000  25M^-2GHz  icvr.....  (Sp&hf)  1 19900  999*' 
RC42  Infrared  remote  Cflntroflef ....      70,99 

EX-310  Voice  synthesizer.... 59.00 

TVR700O  ATVunit , 139.00129" 

AH-7G00  Radiating  antenna 99,00 


R-9000  100KH2  2GHz  all  mode  fevr...  545900  4699 

Due  to  the  size  of  the  ICOM  product  line,  some 
accessory  items  are  not  listed.  If  you  have  a  question, 
please  call.  Prices  subject  to  change  without  notice. 


Top  Trades  !  •  Well  take  your 
Clean  Late  Model  gear  in  trade 
towards  New  ICOM  Equipment. 

Write  or  Call  for  our  Quote  Today! 


*  •  (hat  22  Ifeatt  m  Amzteur  Radio 
HOURS:  Mon.  thru  Fri.  9-5:30;  Sat  9-3 


Order  Toll  Free:  1-800-558-0411 


I 


Toll  Free  in  Wisconsin:  1-800-242-5195 
FAX:  1-414-358-3337 


\ 


Inc. 


5710  W.  Good 


WICKLIFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

Outside  i    oi\A  oil    icnj 


Hope  Road;  Milwaukee,  Wl  53223 

i*  BRANCH  STORES  


Phone  (414)  358-0333 

Associate  Store 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (407)  894-3238 

Fla.  WATS  1-800-432-9424 

Outside  i    oaa  oil   ifti- 


CLEARWATER,  Fla.  34625  LAS  VEGAS,  Nev.  89106    CHICAGO.  Illinois  60630 


1898  Drew  Street 

Phone (813)  461-4267 

No  In-State  WATS 


1072  N.  Rancho  Drive 
Phone  (702)  647  3114 
No  (n- State  WATS 
Outside  i    oaa  *?*sji   fin 


8£o  1-800-321-3594    Kae  1800-327-1917    No  Nationwide  WATS    JKSff  1-800-634-6227 


ERICKS0N  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)631-5181 

B£  1-800-621-5802 


t    I    $M$    010 


uniden 

$12, , 

Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronics  Ina  for  $12f0QQt00O.  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  history  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry... off  or 
ends  September  30>  1990. 

•  *  *  MONEY BA  V/«G  COUPON*  *  * 

Gef  special  savings  on  the  scanners 
fisted  in  this  coupon.  This  coupon  must 
tie  included  with  four  prepaid  order 
Credit  cards,  personal  checks  and  Quan- 
tity discounts  are  excluded  from  this 
offer  Otter  valid  only  on  prepaid  orders 
mailed  directly  toCommuntcations  Elec- 
tronics tnc,  P.G  Box  1045  -  Dept  UNt2r 
Ann  Arbor.  Michigan  48 1Q8-1 045  US,  A. 
Coupon  expires  September  30,  1990, 
Coupon  may  not  bB  used  in  conjunction 
with  any  other  offer  trom  CEI.  Coupon 
may  be  photocopied  Add  S1ZU0  tor 
shipping  in  the  continental  t/.£A 

RELM  RM506B-A .9419.95 

RELM  RH256B-A $294.95 

Bearcat  BOO XLT* A $229.95 

Bearcat  21 OXLT-A $  1  64.95 

Bearcat  70XLT-A $1  39.95 

Uniden  HR2510-A $229.95 

Uniden  HR2600A1 $239.95 

Uniden  PRO810E-A $169.95 

Uniden  CARD- A Si  64, 9 5 

Uniden  RD3XL-A $149.95 

Uniden  RD99GT-A $114.95 

**•• VALUABLE  COUPON  •  *•• 

Bearcat?  760XLT-A 

List  price  S499  95/CE  price  S254.95/SPECIAL 
12- Band,  tOO  Channel  e  Cryetellemm  *  AC/DC 

Frequency  range:  29-54. 1 1 8- 1 74, 406-5  J  2,  &QG-95G  MHz. 
Bxckides  S23.0e  75-849  01  25  and  B6B  98  758940  *25  MHz. 

The  Bearcat  760XLT  has  100  programmable  chan- 
nels organ  tied  as  five  channel  banks  for  easy  use, 
and  12  bands  of  coverage  including  the  800  MHz, 
band-  The  Bearcat  760XLT  mounts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
battery,  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  tor  desk  top  use.  6- 
5/16"  W  x  !%"  H  x  7*'r  D.  Model  8C  590XLT-A  is 
a  similar  version  without  the  800  MHz.  band  for 
only  $199,95,  Order  your  scanner  from  CEI  today. 

NEW!  Uniden®  Telephones 

AM470O-A  Uniden  answering  machine $699 5 

AM464- A  Umden  answering  machine, . .      $49  95 

AM468VA  Uniden  answering  machine .  $49  95 

AM4AO- A  UrtKSan  answering  machine  .       .  . 149.95 

AM4B0-A  Uniden  answering  machine  _ .  .  $69-95 

FPSOO-A  Uniden  feature  phone. $34.95 

FP302-A  Untden  feature  phone............ $49,95 

FP320S-A  Uniden  feature  speaKerphone , $49.95 

FP322S-A  Uniden  fealura  speakerphone , . . . . .  $59.95 

XE570-A  Uniden  Cordless  phone $74.95 

XE422S-A  Uniden  cordless  speakerphone . . .  $109.95 

XE7  77SrA  Untden  cordless  speakerphone $109,95 

8T10O-A  Uniden  Thmatyle  prions  $17.95 

KT280*A  Uniden  Family  phone  with  91 1  feature.   ,  S29  95 
FF1  SO*A  uniden  Executive  phone ..  $39.95 

RELM®  RH256B-A 

List  price  S587.50/CE  price  S299.95/SPECIAL 
IB  Channel  •  25  Watt  Transceiver  e  Priority 

The  RELM  RH2568  Is  a  sixteen- channel  VHF  land 
mobile  transceiver  designed  to  cover  any  frequency 
between  150  to  162  MHz,  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup. 
All  radios  come  with  CTGSS  tone  and  scanning 
capabilities.  A  monitor  and  night/day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  func- 
tion. The  RH256  makes  an  ideal  radio  for  any  police 
or  fire  department  volunteer  because  of  its  low  cost 
and  high  performance.  A  60  Watt  VHF  150*162 
MHz,  version  called  the  RH606B  A  is  available 
for  $429.95.  A  UHF 15  watt  16  channel  version  of 
this  radio  catted  the  RU156B-A  is  also  available 
and  covers  450-482  MHz.  but  the  cost  ts  $454,95. 


•  •+  Uniden  CB  Radios    ••* 

{|D  The  Uniden  tine  of  Citizens  Band  Radio  transceivers  is 
styled  to  compliment  other  mobile  audio  equipment 
Uniden  CB  radios  are  so  reliable  that  they  have  a  two 
year  limited  warranty.  From  the  feature  packed  PRO 
810Eto  the31QE  handheld,  there  is  no  better  Citizens 
Band  radio  on  the  market  today. 

PR031  OEA  Uniden  40  Ch  Portable/Mobile  C8  $33-95 
PH0330E-A  Uniden  40  Ch  Remote  mount  CB. . .  S1Q4  95 
PROSOOD-A  Umden  40  Channel  CB  Mocife  538  35 

GRANT-A  Umden  40  channel  SSB  CB  mobile  SI  66  95 
PCitZ-h  Uniden  40  channel  SSB  CB  mobtfa  .St  19.95 
PRO510XL-A  Uniden  40  channel  CB  Mobile  538.95 

PRO520XL-A  Uniden  40  Channel  CB  Mpbile  ■  $56.95 

PRO530EA  Uniden  40  channel  CB  Mobile  £79,95 

PRO64O£-AUntetert40  channel  SSB  CB  Mobile  .  S1  37.95 
PRQ81 0EA  Uniden  40  channel  SSB  CB  Baee       S 1  74.95 

•  •  *  Uniden  Radar  Detectors*  •  • 

Buy  the  finest  Uniden  radar  detectors  from  CEI  today 
TALKER- A3  Uniden  taitung  radar  detector  S1 19.95 

R03XL-  A  Uniden  3  band  radar  detector ...  S1  59  95 

RD6-A  Umden  visor  mount  radar  detector S89  95 

R  D9GTL- A  Unrden*Pa»poff"  size  radar  detector.     S 11 4. 95 

RD9XL-A  Uniden  "micro11  sfze  radar  deiecior $144.95 

RD27-A  Untden  visor  mount  radar  detector J  54  85 

RD90GT1A  UriJ den  remote  mnunt  radar  del $109  95 

R D99 G T* A  Uniden  re m ote  mo u n  1  r a d a r  detector.  .$11995 
CARr>AUnLden  credit  card  size  radar  detector  .   .  5179.95 


Bearcat®  200XLT-A 

List  price  S50995/CE  price  5239,95/SPEClAL 
12-Band,  MOO  Channel  a  800  MHz.  Handheld 
Search  •  Limit  a  Hold  •  Priority  •  Lockout 
Frequency  range:  29-54,  J  ffl-J74r  40&512>  806-956  MHz. 
Excludes  823  98 75-849.0  J 35  and 858.98 75*894  0  J 25  MHt 
The  Bearcat  200XLT  sets  a  new  standard  for  ha  nd- 
held  scanners  in  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
Channels  with  10  scanning  banks  and  12  band 
coverage.  It  you  want  a  very  similar  model  without 
the  800  MHz.  band  and  100  channels,  order  the 
BC  100XLT-A  for  only  Si 89.95.  Includes  antenna, 
carrying  case  with  beit  loop,  ni-cad  battery  pack. 
AC  adapter  and  earphone.  Order  your  scanner  now. 

Bearcat®  800XLT-A 

List  price S549.95/CE  price  S239. 95  SPECIAL 

12-Bandt  4Q  Channef  a   Ho- crystal  acanner 

Priority  control  •  Smmrch/Scmn  a  AC/ DC 

Bands:  29-54,  1 18-174,  406-5 1 2,  BQ6-912  MHz 
Etciudes  823  9875-849  0  J 25  and 868  9875-894.0125  MHz 

The  Uniden  80QXLT  receives  40  channels  in  two  banks. 

Scans  15  channels  per  second,  Size9V*'J  x4Wx121A.'* 

If  you  do  not  need  the  800  MHz.  band,  a  similar  model 

called  the  BC  21  OXLT-A  is  available  for  $176  95, 

Bearcat®  1 45XL- A 

List  price  S 1 89. 95/CE  price  $94.95/ SPECIAL 
tChBand,  16  Channel  *  Mo-crymtml  aoanner 
Priority  control  e   Weather  maarch  •  AC/DC 
Bands.  29-54,  T36-T74,  406-512  MHz. 
The  Bear c*f  14&XL  is  a  16  channel,  programmable 
scanner  coven ng  ten  frequency  bands.  The  unit  features 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  all  channels  to  prevent  missed  transmissions,  A 
mobiie  version  called  the  BC56 OXLT-A  featuring  pri- 
ority, weather  search,  channel  lockout  and  more  is 
available  for  S94.95.  CEfs  package  price  includes 
mobile  mounting  bracket  and  mobile  power  cord. 

President®  HR2510- A 

List  price  5499  95/CE  price  S239.95/SPECIAL 
10  Meter  Mob  tie  Tranecelver  a  Digital  VFO 
Full  Band  Coverage  •  All-Mod*  Operation 
Bmcklit  liquid  crystal  display  «  Auto  Squelch 
HIT  •  Preprogrammed  to  KHz.  Channel* 

Frequency  Coverage:  28  0000  MHz  to  29  6999  MHz 

The  Pr&sident  HR25 1 0  Mobile  1 0  Meter  Transceiver 
made  by  Uniden,  has  everything  you  need  for 
amateur  radio  communications.  Up  to  25  Watt  PEP 
USS/LSB  and  25  Watt  CW  mode.  Noise  Btanker. 
PA  mode.  Digital  VFO,  Built-in  S/RF/MOD/SWR 
meter.  Channel  switch  on  the  microphone1  and 
much  moref  The  HR2510  lets  you  operate  AMf  FMF 
USB.  LSB  or  CW.  The  digitally  synthesized  frequen- 
cy control  gives  you  maximum  stability  and  you 
may  choose  either  pre-programmed  1 0  KHz.  chart* 
nei  steps,  or  use  the  buitt-in  VFO  for  steps  down  to 
100  Hz.  There's  also  RIT  {Receiver  Incremental 
Tuning)  to  give  you  perfectly  tuned  signals.  With 
receive  scanning,  you  can  scan  50  channels  in  any 
one  of  four  band  segments  to  find  out  where  the 
action  is.  Order  your  HR2510  from  CEI  today. 

NEW!  President®  HR2600-A 

List  price  S599. 95/CE  price  S29995/SPECIAL 
1 0  Meter  Mobile  Transceiver  a  Maw  Feature* 
The  new  President  HR26O0  Mobile  10  Meter  Trans- 
ceiver is  similar  to  the  Uniden  HR2510  but  now  has 
repeater  offsets  (100  KHz.)  and  CTCSS  encode. 


BC760XLT 

SCO  MHz. 

mobile  scanner 

SPECIAL! 


*#•  kUtandmd  Service  Contract   **+ 

if  you  purchase  a  scanner.  CB.  radar  deiador  or  cordless 
phone  from  any  store  m  the  US  or  Canada  wMtiiri  sne  last  30 
days,  you  can  get  up  to  four  years  of  extended  service 
contract  Irom  Warrantee™.  This  service  extension  plan  begins 
after  the  manufacturer's  warranty  expires.  Warrantech  will 
perform  all  necessary  labor  and  will  not  charge  for  return 
shipping.  Extended  service  contracts  are  not  refundable  and 
apply  only  to  the  original  purchaser  Warrantees  does  not 
have  an  extended  warranty  plan  for  handtreid  scanners  For 
mofcie  or  base  scanners.  CS  radios  or  radar  detectors  a  1 
year  extended  warranty  is  $t&  fid.  Two  years  is  $39  99  and 
four  years  is  £53.99  Order  your  service  conn  act  today 

OTHER  RADIOS  AMD  ACCESSORIES 

BCS5XLT-A  Bearcat  10  channel  scanner $1 14.95 

ADIOO-A  Plug  in  wall  charger  Tor  BC55XLT $14.96 

PS0O1  A  Cigarette  lighter  cable  for  8C55XLT $14.95 

VCO01  A  Carrying  case  for  BC55XLT $14  95 

AT054'A  Replacement  a  menus  for  BC55X1T  .  $14  95 
BC70XLT-A  Bearcat  20  channel  scanner  -  -  $1  59  95 

8C1  75XLT-A1  Senear  16  channel  scanner  .  ..$134  95 
BC1-A  Bearcat  Inlormalion  scanner  with  CB  $1  29  95 

INF7-A  flsgency  information  Radio .  $109.05 

INF1 0- A  Regency  Information  Radio $  1 09.95 

INF50-A  Regency  Information  Radio,. „ ,,$109.95 

UC102-A  Regency  VHF  2  ch.  1  Walt  transceiver, . .  S1 14  95 
VM200X UA  Uniden  Video  monitoring  system  $1 79.95 

BP205-A  Ni-Cad  batl  pack  tor  BC2O0/BC1OOXLT.  $39  95 
F8E-A  Frequency  Directory  for  Easiem  USA  $14.95 
F8W-A  Frequency  Directory  for  Western  US  A  . .  .$14  95 
flFTJt-AMl,  IL  IN,  KY  OH  Wl  Frequency  r>rectofy . , .  $1 4  95 
RFCr2-A  CT  ME,  MA.  NH,  HI.  VT  Dtrectory  $14  95 

RFD3-A  OE,  DC.  MD.  NJ.  NY.  PA  VA  WV  Dir  $14  95 

RF04-AAL.  AR,  FLGA,  LA  MS.  NC,  PR.  SC.  TN.  VI .  .  $14  95 
RFDS-A  AK.  ID.  IA  MNP  MT,  NE  NO, OR,  SD,  WA  WY  .  $14,95 
RFD8-ACA,  NV,  UT,  AZ.  Hi,  GU  Freq.  Directory. ...  $1 4.95 
RFD7-ACO.  KSr  MO,  NM.  OrvTX  Freq.  Directory .     .  $1 4,95 

ASf> A  Airplane  Scanner  Directory  ....$14.95 

SRF-A  Survival  Radio  Frequency  Directory       $1 4.95 

TSG-A  Top  Secret"  Ragiatry  o*  US  Govt  Freq..  $14  95 
TTC-A  Tune  m  on  te'epnone  calls  $  14.95 

C  BH-A  Big  CB  HandbooVAM/FM/Freeband  S 1 4  95 

TIC' A  Techniques  for  Intercepting  Com  munical  ions  ...  514.95 
RRF- A  Railroad  frequency  directory  SI 4  95 

EEC- A  Embassy  &  Espionage  Communications $1 4,95 

CIE-A  Covert  Intelligence,  Elecl.  Eavesdropping  ...  $14.95 

MFF-A  Midwest  Federal  Frequency  directory  $1 4.95 

A60-A  Magnet  mount  mobile  scanner  antenna  .  $34.95 
A70-A  Base  station  scanner  antenna  . .  . .  $34  95 

USAMM  A  Mag  mount  VHF  ant  w/  12  cable  -  ,  ...  $39  §5 
U5AK-A  V  hole  mount  VNF  ant  w/  17  cabte  .  $34  95 
Add  $4  00  shipping  tor  all  accessories  ordered  at  the  samelime 
Add  $1200  shipping  per  rad«o  and  $4.00  per  antenna 

BUY  WITH  CONFIDENCE 

To  gat  the  leeteet  delivery  irem  CMf  of  any  scanner,  send 
or  phone  your  order  directly  to  our  Scanner  Distribution 
Canter!"  Michigan  residents  please  add  4%  sales  tax  or 
supply  your  tax  ID  number.  Written  purchase  Orders  are 
accepted  from  approved  government  agencies  and  most 
welt  ra  led  f  i  rm s  at  a  1 0%  Surcharge  for  net  1  0  bi Ll  i ng  All  sa les 
are  subject  to  avsitabihry.  acceptance  and  verification  On 
ait  credit  card  orders,  the  ship  to  address  must  exactly  match 
the  credit  card  btlhng  address  It  me  Dtlling  address  is  a  P  O. 
Bo*  or  a  P  0.  Bo*  Zip*  Code,  UPS  can  noi  deliver  to  thai 
address  When  this  occurs,  the  order  must  be  shipped  by 
mail  at  a  higher  cost  to  you.  To  avoid  this  extra  charge,  you 
may  mail  us  a  check  with  your  order.  Prices,  I  arms  and 
specifications  are  subject  to  change  without  notice.  All 
prices  are  in  U.S.  dollars  Out  of  stock  items  will  be  placed  on 
backorder  automatically  or  equivalent  product  substituted 
unless  CEI  is  instructed  differently  A  $5.00  additional  hand- 
ting  fee  will  be  charged  tor  afl  orders  with  a  merchandise 
total  under  $50  00  Shipments  are  FOB.  CEI  warehouse  in 
Ann  Arbor,  Michigan  No  COD**  Most  items  listed  have  a 
manufacturer's  warranty  Free  copies  of  warranties  on  these 
products  are  available  by  writing  to  CEI.  Non-certified  checks 
require  clearance.  Noi  responsible  for  typographical  errors. 

Mall  orders  to;  Communications  Electron  tear 
Box  I045t  Ann  Arbor  Michigan  48106  USA.  Add 
$12,00  per  scanner  for  U.  P.  S,  ground  shipping  and 
handling  in  the  continental  USA  For  Canada, 
Puerto  Rico,  Hawaii,  Alaska,  or  APO/FPO  delivery, 
snipping  charges  are  two  times  continental  US 
ra  t  es  I  f  yo  u  have  a  D  tscove  r ,  V  isa  Am  er  tcan  Ex  press 
or  MasterCard,  you  may  call  and  place  a  credit  card 
order.  5%  surcharge  for  billing  to  American  Express. 
Order  toll-free  in  the  U.S.  Dial  BOQ-USA-SCAN 
in  Canada,  dial  800-221-3475.  FAX  anytime,  dial 
313-971-6000.  if  you  are  outside  the  US  or  in 
Michigan  dial  3 1 3-97  3-8B88  Order  from  CEI  today- 
Scanner  Distribution  Center*"  and  CB  logos  are  trade- 
marks of  Communications  FJectroniGs  Inc. 
Sale  dates  3/ 1  5/90  —  9/30/90  AD  *  02  OS  90-  A 

Copyright*  1 990  Communications  Electronics  I  no. 

For  credit  card  orders  call 

1-800-USA-SCAN 


COMMUNICATIONS 
ELECTRONICS  INC, 
Consumer  Products  Division 

PQ, Bo*  1045  G  Ann Art>or.Mrchigan4S  106- 1045 U  SA 
Forordarscall3l3  973-8888  or  FAX  31  3-971 -6COO 

CIRCLE  121  ON  READER  SERVICE  CARD 
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73  Book  Review 


by  Larry  R.  Antonuk  WB9RRT 


Elements  of 
Microwave 

Electronics 
Technology 

A  microwave  text  for  hams  at  all  levels 


Elements  of  Microwave  Electronics  Technology 

by  Joseph  J.  Can\  Copyright  1989 

Harcourt  Brace  Jovanovkh,  trie, 

J  250  Sixth  Avenue 

San  Diego  CA  92101 

Hardcover  Price:  S3 1 .00 

Does  microwave  electronics  look  to  you 
like  a  confusing  mixture  of  feed  horns,  dish 
antennas,  plumbing  fixtures  and  voodoo?  Or,  arc 
you  one  of  the  brave  souls  who  just  plunged  into 
microwave  communications  and  found  it  to  be  an 
exciting  segment  of  ham  radio  activity? 

Whatever  your  level  of  experience,  there  comes 
a  time  when  a  little  education  can  go  a  long  way.  A 
timid  beginner  needs  to  know  a  few  of  the  pitfalls 
before  he  starts;  a  seasoned  experimenter  may 
want  to  round  out  his  practical  experience  with 
some  theory.  The  choice  of  the  proper  book  can 
make  or  break  a  learning  experience. 

Between  "Tog  General" 
and  "Too  Specific" 

For  the  mosi  part,  existing  material  on  mi- 
crowave electronics  falls  into  one  of  two  cate- 
gories. You  can  often  find  information  in  a  short 
chapter  at  the  back  of  communications  books.  This 
is  usually  much  too  general  in  nature.  You  can  also 
find  books  dedicated  to  microwave  electronics. 
These  books  target  too  specific  a  subject  area,  or 
they  require  an  M SEE  to  get  beyond  the  preface. 

The  answer  to  this  dilemma  has  just  been  pub- 
lished. Written  by  Joe  Carr,  a  friendly  name  to 
readers  of  electronics  books,  the  Elements  of 
Microwave  Electronics  Technology  is  a  complete 
discussion  of  microwave  communications  technol- 
ogy. This  manual  lakes  the  reader  from  a  history  of 
microwave  development  through  transmission 
lines,  wave  guides,  filters,  antennas*  and  the  use  of 
the  Smith  Chart.  A  history  of  early  microwave  RF 


power  generators  leads  into  several  chapters  on 
microwave  active  devices— tubes,  transistors, 
diodes,  hybrid  and  monolithic  ICs,  and  the  uses  of 
these  devices  in  amplifier  circuits.  It  also  covers 
transmitters  and  receivers,  and  wraps  up  with  a 
discussion  on  radar  systems  and  communications 
systems. 

The  best  thing  about  Elements  of  Microwave 
Electronics  Technology  is  that  itTs  a  textbook. 
While  this  might  bring  back  unpleasant  memories 
for  some  readers,  it  really  means  that  we* re  talking 
about  a  quality  book.  The  graphics  are  top- notch. 
The  text  is  readable,  and  broken  into  easily  di- 
gestible sections.  Each  section  begins  with  the 
chapter  objectives  and  a  pre-quiz.  After  each  chap- 
ter there's  a  summary  and  recapitulation,  followed 
by  questions  and  problems  (the  olf  tell-'em-what- 
you'll-teli-'em/tell-'em/ten-'ern-what-you-told- 
°em  method],  In  short,  a  solid  method  to  learn 
whatever  it  is  that  you  need  to  know  about  mi- 
crowave electronics . 

Home-brew  hams  should  be  forewarned  that, 
because  it  is  a  textbook,  this  book  deals  with  practi- 
cal problems  and  solutions  and  totally  avoids  the 
nuts-and-bolts  side  of  things.  There  are  no  "Build  a 
24  GHz  Transmitter  from  a  Radar  Detector  and  a 
Soup  Can* '  chapters  here.  But  for  the  home -brewer 
who  needs  to  know  a  little  more  precisely  why 
things  work,  or  just  for  the  curious  beginner,  Ele- 
ments of  Microwave  Electronics  Technology  is  a 
wise  investment. 


Larry  Antonuk  WB9RRThas  written  numerous  re- 
views on  test  equipment  and  electronics  books.  He 

currently  works  as  a  project  manager  for  a  land 
mobile  service  shop  in  Keene.  New  Hampshire <4  He 
enjoys  home -hrcw projects,  experimentation,  and 
instrumentation.  Contact  him  at  P.O.  Box  452 1 
Marlborough  NH  03455. 


MICROWAVE  ANTENNAS 


Loop  Yagis.  Power  Dividers.  Slacking  Frames.  Complete 
Array  of  902,  910,  1269,  1296,  1691 T  2304,  2401.  345€ 
MHz.  Par  Tropo,  EME,  Weak  Signal,  OSCAfi.  ATV,  R©^ 
peaiars,  WEFAX,  Commercial  point  to  point.  Available  In 
kit  form  or  assembled  and  tested. 


3333LYK 

33d     loop  Yap  Kit           902  MHz    18.5  dBi 

S8900 

234SLYK 

45ei    taopYapKfl         1296MHz    21d» 

$89  00 

2445LVX 

45eJ    tapY^ttl         1289MHz    21dBr 

moo 

1B44LY 

44et    toopyagnassfmitestMHz    21  oft 

$9900 

2355LYK 

55el     SuptftooperrCir     1295  MHz    22  d& 

$99  00 

1345  LYK 

45eJ     loop  Yagr  Kit         2304  MHz    21  dBi 

$76  00 

945LYK 

45cH    loop  Vagi  Kit         345flMHz    21  dBi 

$75. 00 

Other  models  available-    Call  or  write  for  catalog. 

SEE  YOU  AT  DAYTON  1  990 

VISA 


DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 

Box  2310,  RR1    Troy,  ME  04987 

(207)  948-3741 


MICROWAVE  TRANSVERTERS 


SHF  1240  Complete  Transverter 
SHF  SYSTEMS  No  tune  linear  t'ansverters  and  transverter  kiis  lw 
902, 1269. 1296.  2304,  240G,  3456  MHz.  All  use  2m  i.f  g13.flV  Kits 
include  mixer  and  L.O.  PC.  boards.  *lal  and  all  components.  Built 
units  include  I  FjD.C  switchboard,  connected  and  compact  km 
profit  housing  Other  frequency  options  in  amateur  band  avarfatito 

SHF   900*  902-906MH2              SOmW  Kif $129  But $250 

SHF1240K  1296-130GMH2             10mW  KJt$139  Burt  1240 

SKF1269K  12&a-1272QsQfMocJ«L  IQmW  tfit$13Q  Btrt  $240 

SHF2304K  2304-2308  MHz             lOmW  Kit  $195  Buffi  S320 

SHF  2401K  2400  MHz  ModeS  rcvConv  Kit $150  fluilt  $250 

SHF345GL  3456  3460  MHz             IQmW  K II  $195  Built  $320 

SHFL0K  540-590  MHz  L.O           SOmW  Kltt  64 

CALL  OR  WRITE  FOR  COMPLETE  CATALOG 

DOWN  EAST  MICROWAVE 

Bill  Olson.  W3HQT 

Box  2310,  RR1    Troy,  ME  04987 

(207)  046-3741 


MICROWAVE  AMPLIFIERS 

from 

DOWN  EAST  MICROWAVE 

Linear  Power  Amp* 

far  SS8,  ATVr  FM.  902— 12»-^2304—  3456MH2 


2304  PA 
231  SPAM 
2335  PA 
2340  PA 
2370  PA 
3316  PA 
3335PA 
1303  PA 
901 IPA 


1DmWm5Wout 
0.5WinlGWout 
1QWin35Waut 

1W.r>35Wou1 
SWffiTOWout 

iwnawfou 

14Wn40W«i 

l0mW*G*Wout 
lOmWinlWout 


1240-1300  MHz 
1240,1300  MHz 
1240-1300  MHz 
1240-1300  MHz 
1240-1300  MHz 
902  928  MHz 
902-928  MHz 
2304  MHz 

JJ?0  MrTZ 


$130 

$205 
$315 
$355 


$320 

$150 
Write  or  CH 


T/B Switching avajlaale,  al  339  VDC 

Low  Noise  Preamps  &  preamp  kits — 432,  902,  1296, 
2304.2401,  3456  MHz,  57  and  10  GHz 


1691 

SUM 

23Utt 
13UU 
1B91LNAWP 
4017LNAK 


preamp  SdBNF  902MHz 
6d8NF  1296MHJ 
TdBNF  2300J400MHZ 
preamp  idBNF   i©iMKZrns* 
preampu  4001 7TO  MHz 


138V 

13JV 
138V 
13JV 

5dB 


$  90 
$90 

tm 

$140 
$  40 


Preemplitelof  2304-10  Ghj 


WnfficrCaB 


CALL  OR  WRITE  FOR  MORE  INFORMATION 

DOWN  EAST  MICROWAVE 

Bill  Olson.  W3HOT 
Box  2310,  RR1     Troy,  ME  04967 
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Number  1 1  on  your  Feedback  card 


73  Review 


by  Bill  Clarke  WA4BLC 


Master  of  CW 

The  MFJ-486  Grandmaster  Memory  Keyer 


By  now  everyone  is  pretty  familiar  with 
_  automatic  keyers.  They  are  the  little  elec- 
tronic devices  that  allow  us  to  send  nearly 
perfect  CW  with  a  minimum  of  effort  using  a 
paddle  (straight  or  iambic)  as  a  key.  Most 
keyers  offer  some  variable  controls  for  cus- 
tomizing dit  and/or  dah  weight,  and  a  few  offer 
various  memory  schemes.  Memories  provide 
a  means  of  recording  repetitious  messages 
(CQs,  GTH,  station  info,  UR  RST  IS,  etc.)  for 
later  transmission,  usually  at  the  push  of  a 
single  button. 

The  MFJ-486  Grandmaster  Memory  Keyer 
does  all  of  the  above,  then  enters  the  next 
dimension  of  automatic  keyers— the  MFJ  CW 
Word  Processor".  CW  word  processing  is  as 
close  to  having  a  computerized  CW  station  as 
you  can  get  without  actually  having  a  comput- 
er (and  ail  that  goes  with  it:  large  size,  display, 
keyboard,  RF  noise,  etc.).  The  Grandmaster  is 
only  9*W  x  2.5"H  x6"D  and  weighs  less  than  a 
pound. 

Features 

Before  getting  into  the  complexities  of  the 
Grandmaster  let's  look  at  some  of  its  features: 

•Works  with  grid  block,  cathode,  and  direct 
keying, 

•  Headphone  jack  for  private  listening. 

•Has  provisions  for  external  control  (MFJ-77 
Remote  Control  Keypad) 
•Adjustable  speed  from  4-100  wpm. 
•Adjustable  weight. 
•Variable  tone  and  volume, 

•  10  message  memories. 
•Automatic  contest  number  generation. 
•Random  code  generator. 

MFJ  has  placed  a  warning  at  the  top  of  the 
first  page  of  the  operating  instructions.  It 
states,  "PLEASE  READ  THIS  ENTIRE  MAN- 
UAL BEFORE  OPERATING  THIS  EQUIP- 
MENTr '  This  is  no  idle  warning,  since  without 
a  complete  understanding  of  all  the  controls 
and  features  on  the  Grandmaster,  you  will  be 
unable  to  make  it  work  to  its  fullest  capabili- 
ties. 

The  manual  is  not  fancy,  being  only  copies 
of  typewritten  text.  However,  it  is  effective  in 
getting  the  necessary  information  across  to 
the  reader, 

Message  Memories 

The  10  message  memories  provide  a  total 
of  6000  character  spaces.  To  illustrate  the 
total  size  of  this  memory:  A  full  column  of  73 
text  (from  the  top  of  the  page  to  the  bottom) 
contains  about  3500  characters.  The  memo- 
ries are  soft  partitioned,  meaning  they  are  not 
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Photo  A.  MFJ-486  Grandmaster  Memory 
Keyer  (courtesy  of  MFJ).  A  complete  neophyte 
can  master  code  and  become  a  formidable 
contester  with  this  device. 

of  fixed  size,  and  have  a  Jithium  battery  back* 
up. 

You  can  use  either  straight  or  iambic  pad- 
dles with  the  Grandmaster.  The  sending 
speed  is  adjustable  from  a  front  panel  poten- 
tiometer with  a  programmable  speed  range. 
The  latter  functions  similar  to  "band  spread' T 
or  stow  tuning  by  setting  the  top  and  bottom 
speeds  of  the  desired  range  on  a  1:5  basis. 
For  example,  the  slowest  range  is  4-20  wpm 
and  the  fastest  is  20-100  wpm. 


**.;.--  the  quick 

operation  of  the 

memories  and 

placement  of  the 

incremental  serial 

number  will  no  doubt 

raise  scores  and  make 

contesting  easier  and 

less  rushed. " 


CW  Word  Processing 

Have  you  ever  entered  a  lengthy  message 
into  your  keyer's  memory,  only  to  mess  some- 
thing up  at  the  very  end?  Or,  do  you  have  a 
canned  message  that  is  no  longer  up-to-date 
due  to  an  equipment  or  antenna  change?  With 
the  MFJ  CW  Word  Processor  you  can  insert, 
delete,  and  otherwise  edit  your  messages  in 
very  much  the  same  way  that  a  typist  does  on 
a  word  processor. 

Memory  editing  is  done  one  'word"  at  a 
time.  As  each  word  in  the  memory  is  sent  out 
for  edit,  you  can  either  change  or  delete  it. 
insert  additional  text,  or  accept  it  and  have  the 
next  word  sent. 


MFJ  Enterprises,  Inc. 

P.O.  Box  494 

Mississippi  State  MS  39762 

Phone:  (800)647-1600 

Price  Class:  $190; 

MFJ-1312  AC  adapter,  $13: 

MFJ-77  Remote  Control  Keypad.  $20. 


My  Use  of  the  Grandmaster 

Memory  messages  can  include  automati- 
cally incremented  serial  numbering  for  con- 
tests, repeat  messages  (CQs  and  beaconing), 
and  normal  memory  messages  like  callsigns, 
QTH>  station  info,  etc.  With  the  large  amount 
of  memory  available  In  the  Grandmaster.  I  felt 
like  a  piker  for  using  such  a  small  amount  for 
my  lest  messages. 

The  memories  are  in  two  banks,  A  and  E.  I 
set  up  my  memory  messages  as  follows: 

A1-CQ  CQ  CQ  DE  WA4BLC  CO  CQ  CO  DE 

WA4BLC  CQ  CQ  CQ  DE  WA4BLC  K 
A2-DE  WA4BLC  K 
A3-TNX  FOR  CALL.  NAME  &  QTH.  UR  RST  tS 

(you  hand-send  this) 
A4-STATION,  EQUIPMENT.  AND  ANTENNA 

INFORMATION 
A5-stores  the  current  E5  for  resending  in  E3 
E 1  -CO  SS  CQ  SS  DE  WA4BLC 
E2-NR  (add  in  memory  E5>  A  WA4BLC  68  VA  K 
E3-NR  (add  in  memory  A5)  A  WA4SLC  68  VA  K 
E4-QSL  UR  NR  (hand  key  this) 
E5~automatically  increments  numbers  that  are 

called  in  E2 

As  you  can  see,  I  have  set  each  bank  for  a 
specific  use,  one  for  normal  contacts  and  the 
other  for  sweepstakes.  They  can  be  cus- 
tomized in  any  fashion  for  nearly  any  use.  The 
one  limitation  on  memory  usage  is  A5  and  E5 
which  are  reserved  to  hold  only  four  digit  num- 
bers, the  latter  incrementing  after  each  use. 

Memories  may  be  embedded  into  one  an* 
other,  as  I  did  in  E2  and  E3.  E2  calls  the  next 
incremental  number  from  memory  E5  to  be 
sent.  E3  is  used  in  case  the  message  needs  to 
be  resent  and  will  not  cause  the  number  to 
increment. 

Of  course,  this  could  all  be  changed.  For 
example,  one  message  could  hold  signal  re- 
ports: UR  RPT  IS  (hand  key  this)  or  you  could 
put  fin  UR  RPT  IS  599,  (All  signals  are  599, 
aren't  they?) 

For  the  contest  operator;  the  quick  opera- 
tion of  the  memories  and  placement  of  the 
incremental  serial  number  wilt  no  doubt  raise 
scores  and  make  contesting  easier  and  less 
rushed.  Use  of  the  Remote  Control  Keypad 
makes  contacts  go  even  quicker  by  ptacing 
the  memory  controls  in  your  hand. 

Although  you  can  make  a  normal  contact 
easier  by  using  the  memories  for  canned  infor- 
mation (QTH,  name,  station  info,  etc.),  I  won- 
der if  something  is  tost  in  the  quintessence  of 
the  contact.  I  often  feel  we  have  progressed  to 
the  point  where  personality  is  being  removed 


from  our  contacts.  This  is  one  reason  I  am  not 
active  on  packet.  Oh  well  I  guess  I'm  just 
old-fashioned- 
Code  Course 

Did  anyone  notice  that  last  entry  on  the  list 
of  features?  It  refers  to  Ihe  random  code  gen- 
erator, which  is  a  complete  three-step  CW 
course.  This  means  a  neophyte  coufd  pur- 
chase the  Grandmaster,  use  it  to  master  the 
code,  then  go  on  to  be  a  contest  champion,  all 
with  the  same  device. 

The  MFJ-486's  code  course  comes  tn  three 
logically  designed  steps.  The  first  teaches  let- 
ters and  punctuation  by  sending  random  char- 
acters in  groups  of  five. 

The  second  step  sends  mixed  random  char- 
acters in  assorted  groups  up  10  eight  charac- 
ters long. 

The  last  step  of  the  code  course  is  an  infinite 
number  of  random  OSOs  sent  in  the  same 
general  format  as  you  will  find  on  VE  exams. 

The  Farnswortb  method  is  included  as  an 
option,  along  with  answer-replay  features  for 
checking  the  accuracy  of  your  copy. 

For  the  student  of  CW,  working  to  master 
Mr.  Morse's  curse,  the  Grandmaster's  built-in 
CW  course  is  perfect,  particularly  the  practice 
OSOs. 

Room  for  Improvement 

The  Grandmaster  is  a  very  sophisticated— 
that  ish  complicated — device.  To  get  the  most 
from  rtT  you  have  to  use  it  constantly  to  stay  in 
practice  with  all  its  capabilities. 

The  MFJ-77  Remote  Control  Keypad  is  too 


light,  and  slides  around  on  the  desk.  Addition- 
ally, the  control's  cable  is  too  stiff,  compound- 
ing the  keypad's  resistance  to  staying  put. 

There  js  no  specific  means  for  speed  control 
when  using  the  code  course  option  The  stu- 
dent is  left  to  his  own  devices.  I  do  note,  how- 
ever, that  one  way  of  setting  the  defauft  to  2D 
wpm  is  to  turn  the  speed  control  fully  counter 
clockwise  and  press  the  speed  set  switch.  Set 
in  this  manner,  the  slowest  speed  in  the  range 
is  4  wpm.  Using  the  5:1  ratio  of  the  speed 
control,  the  fastest  would  be  20  wpm. 

In  the  Future 

I  cannot  help  but  wonder  if  there  is  a  Grand- 
master Memory  Voicer  in  the  works.  Such  a 
device  would  use  digitized  voice  memory  for 
messages,  with  features  otherwise  similar  to 
the  CW  keyer. 

Warranty 

The  Grandmaster  comes  with  MFJ's  One 
Full  Year  No  Matter  What™  guarantee.  This 
means  MFJ  will  fix  your  Grandmaster  for  one 
year  no  matter  what  happens  to  it.  This  is  the 
kind  of  service  customers  want;  other  manu- 
facturers should  take  note 

The  MFJ-486  Grandmaster  Memory  Keyer 
is  available  from  many  amateur  dealers 
around  the  world,  as  weH  as  from  MFJ  Enter- 
prises, Inc.,  at  the  above  address. 


Bill  Giarke  WA4BLC.  research  and  aviation 
writer,  has  whiten  many  reviews  for  73.  You 
may  reach  htm  at  PO  Box  2403,  Faits  Church 
VA  22042-0403, 


SAVE  TIME  &  POSTAGE! 

Circle  advertiser's  numbers  on  our 
handy  reader  service  card  to  send 
for  valuable  information  from  adver- 
tisers in  this  issue.  Use  our  Ad  Index 
to  locate  advertisers  Reader  Ser- 
vice numbers  even  faster! 


For  more  information  on  getting 
started  on  OSCAR  and  informa- 
tion on  AM  SAT  membership  and 
membership  benefits,  call  AMSAT 
at  301-589-6062  or  write:  AMSAT, 
PO  Bok  27,  Washington,  DC 
20044,  Please  include  a  business- 
size  SASE. 


"I  learned  all  my  code  and  Eteory  wfuJe  driving  lo  and  from  work* 
rt  was  easy     Learn  derailed  theory  not  only  me  questions  and 

answers  on  your  test.  Nov<ce.  Tech  ,  General,  Advanced,  Extra 
t hea ry ecu r se s on  a udio cassettes Si9  95  each . 

Learn  code  from  0  23  wpm  with  one  siruaed  course  in  easy 
steps  Eacn  cassette  course  SI 9. 55.  VEC  type  code  General  or  E* 
ira  exam  tape  C90  17  95  ti  13.00  S'FH  eacfi  theory  or  code 
course,  £xam  rapes  S 1  -00 

New  code  words  course  lakes  jrou  from  10  wpm  to  35  wpm  wi 
an&  number  s  used  in  ail  CW  contacts  Nothing  id  write  down 
wnteoreitfiorfTterfrto. 


VMS  video  cassettes  will  snow  you  everything  you  need  Lo  know 
to  pais  your  Novce.  T«h  of  General  theory  lest  Learn  modUaijon 
formulas  antennas,  olgrtal  codes  and  more  jusi  by  wJjJwig 
your  TV  AN  courses  are  two  2^our  VMS  video  cassettes  and  one 
C-90  audio  cassette  539,95  plus  £5,00  S/H  100%  money  bat* 
guarantee, 

lh  three  90  minuie audio  cassettes.  Learn  common  words 
L S3 ' f>  at  yaur  leisure! 19. 95  +  S3.00P&H. 


Amateur 
padio  school 


2350  Rosalia  Drive  ■  Fuflercon,  California  92635 

(714J  990-8442 


'erforms  with  consistent  reliability 
providing  dimmer  controlled 
illumination  for  late  night  DX'ing, 


Includes  shipping 
&  handling 


Credit  card  customers  can  order  by 
phone.  Call    (313)  231-9373 

Send  To: 
Littlite/CAE  Inc. 
P.O.  Box  430 

Hamburg.  Ml  48139 

D  My  check  or  money  order  Is  enclosed 
Charge:   VISA  □      MasterCard  □ 
Acct  No Exp         * 

PLEASE  PRINT  CLEARLY 

Name _ 

Ad  dress. . 

City_ 

Slate 


Phone ( 
Sign  Here. 


CIRCLE  288  ON  READER  SERVICE  CARD 


CIRCLE  278  ON  READER  SERVICE  CARD 


73  Amateur  Radio  •  April,  1990    31 


Number  1 3  on  your  Feedback  card 


73  Re  vie  w 


by  Dave  Buren  N2GE 


Command  Technologies 

"Commander"  HF-2500 

A  '90s  generation  linear  amplifier! 


Command  Technologies,  Inc. 

1117  West  High  Street 

PO  Box  939 

Bryan  OH  43506 

(800)  736-0443 

Price  Class:  $2200 


We're  in  the  space  age— high-tech  super- 
mofypermaJoy  this  and  avalanche-clamped 
high  dv/dt  MOSFET  that.  Hypersil  shrunk  the 
transformer;  Eimac  shrunk  the  "jug."  Electrolytic 
capacitor  technology,  utilizing  micro-etching  and 
polysyllabic  electrolytes,  has  decreased  size  to 
the  point  where  you  can  hofd  a  farad  of  capaci- 
tance m  one  hand.  The  days  of  the  seven-foot- 
high  rack  amplifier  with  link-coupled  output, 
mercury  vapor  rectifiers,  and  multiple  813s  are 
gone  for  good.  Swinging  chokes,  bigger  than 
most  plate  transformers  today,  and  banks  of  can 
capacitors  with  porcelain-Insulated  terminals  are 
but  a  memory  The  stage  has  been  set  for  the  '90s 
generation  oftinears. 

The  latest  desktop  entry,  Command  Technofo- 
gies'  Commander  HF-2500,  uses  a  pair  of 
3CX800A7S  and  fits  squarely  alongside  the  Titan 
and  the  Alpha  in  power  and  size.  It  operates  class 
AB2  and  achieves  1500  watts  output  without 
much  effort. 

The  First  Encounter 

If  you're  like  I  am,  the  first  thing  you  do  with  a 
new  piece  of  equipment  is  open'er  up,  take  a  whiff 
of  the  new  electronics  smell,  and  check  out  the 
hardware.  These  are  some  of  the  most  exciting 
few  minutes  of  new  ownership. 

Just  take  the  HF-2500  out  of  its  carton,  place  it 
on  the  bench,  and  it's  ready  to  go!  The  tubes  and 
the  transformer  are  factory-installed.  It's  220  VAC 
only— just  add  a  power  plug  to  mate  your  particu- 
lar installation.  Like  black  body  cameras  and  200 
watt  stereo  amps,  this  unit  was  all  black,  with  red 
trim  and  lettering  and  a  white  illuminated  singfe 
meter.  Not  a  bad  first  impression. 

The  Commander  has  a  special  hex  socket  type 
of  flat  head  screw  called  a  button-head,  it's  al- 
most as  if  the  manufacturer  wishes  you  wouldn't 
open  it  up.  But,  if  you  want  to  convert  the  Com- 
mander to  TO  and  12  meters,  you  gotta. 

I  popped  open  the  lid  and  shone  a  good  bench 
light  down  into  the  top.  The  first  thing  to  catch  my 
eye  was  the  tank  circuit  and  bandswitch.  All  the 
contacts  are  "coin  silver"  plated,  and  the  switch 
is  super  heavy  duty.  The  feel  of  changing  bands 
and  the  resounding  clack  of  the  detent  attest  to 
this!  The  tank  coil  also  has  a  thick  silver  plate,  as 
do  all  of  the  interconnecting  tap  straps  and  para- 
sitic suppressors. 

Something  was  different  here,  though!  Buried 
down  under  the  plate  tuning  cap  was  a  huge  fer- 
rite  toroid  with  taps.  This  is  the  160-80-40  meter 
portion  of  the  pi-output.  A  design  Q  of  14  with  the 
toroid  does  an  amazing  shrink  job  of  the  pi-out- 
put. The  size  is  further  reduced  by  matching  from 
plate  load  impedance  of  1400  ohms  down  to  200 
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ohms  and  then  utilizing  a  4:1  reactance-tuned 
ferrite  to  gel  the  rest  of  the  way  down  to  50  ohms, 
As  long  as  you  avoid  saturation  this  sure  makes 
for  a  tight,  compact  box.  Judging  from  the  size  of 
the  toroids,  saturation  is  not  a  problem.  The  plate 
transformer  weighs  35  lbs.  and  accounts  for  half 
the  total  weight  of  the  unit.  It  has  a  continuous 
commercial  service  rating  of  1 .6  amps.  But  wait  a 
minute . .  .  where  are  the  fitter  caps  and  diodes? 
The  answer  to  this  question  wasn't  immediate- 
ly apparent,  A  check  of  the  schematic  indicated  a 
conventional  full-wave  voltage  doubler  circuit  de- 
livering 2650  VDC.  The  caps  are  220  uF,  450V 
jobs  in  doubler  series  for  an  effective  27,5  uF>  So, 
back  to  the  visual  inspection.  Tracing  the  sec- 
ondary HV  wires  from  the  transformer.  I  discov- 
ered that  the  caps  and  the  diodes  reside  in  the 
airstream  inside  the  pressurized  containment  un* 
derneath  the  tube  sockets.  That's  good  news  for 
the  caps  because  heat  is  the  worst  enemy  of  elec- 
trolytes Pressurized  cooling  is  delivered  by  a  50 
C.F.M.  Dayton  squirrel-cage  blower  which  is  lo- 
cated on  the  coo!  side  of  the  chassis. 

Band  Coverage 

All  the  HF  bands,  160  through  10  meters, 
worked  successfully,  Tune-up  was  quick  and  sim- 
ple: the  normal  iterative  tune,  load,  drive  adjust 
and  plate  current  dip  while  observing  the 
wattmeter  for  maximum  output.  The  3cx800's  re- 
quire only  50  to  80  watts  nominal  dnve  to  reach 
full  legal  power.  This  is  sure  a  change  forme— not 
having  the  power  level  pot  cranked  all  the  way 
clockwise. 

When  you  reach  the  1500  watt  output  level  ad- 
just the  load  control  for  90  mA  of  grid  current  or 
less.  The  3-posihon  multimeter  covers  plate 
voltage  and  current  and  grid  current. 

Once  tuned  up,  I  found  that  I  tended  to  leave 
the  meter  in  the  jg  position.  It's  a  snappy  meter 
movement  and  gives  a  good  indication  of  instan- 
taneous peak  current.  The  1 2  meter  band  is  load- 
ed with  the  bandswitch  3n  the  10m  band  position, 
17m  in  the  15m  position,  and  30m  in  the  40m 
position.  WARC  positions  on  the  bandswitch 


would  have  been  nice  here.  The  problem  lies  in 
the  tuned  input  because  there  seems  to  be  plenty 
of  range  in  the  pi-output.  The  manufacturer  ad- 
mits that  the  unit  will  operate  on  the  WARC  bands 
at  reduced  power,  or  at  full  power  "with  an  easy 
adjustment  to  the  tuned  input  circuitry,"  implying 
that  you  will  now  operate  ai  reduced  power  on  the 
corresponding  non-WARC  band.  There  might  be 
a  compromise  position  for  both  bands  but  I 
sidestepped  the  problem  entirely  by  adding  a 
Johnson  Matchbox  between  my  solid-state  rig 
and  the  linear  input.  This  is  something  I  got  into 
the  habit  of  doing  with  my  home-brew  4  x  1 ,  which 
doesn't  have  tuned  input  or  bandswitch— just  a 
big  rotter  inductor. 

Incidentally,  I  wish  I  could  tell  you  how  easy  and 
convenient  the  conversion  to  10  meters  really  is. 
If  you  supply  a  copy  of  your  license,  Command 
Technologies  will  give  you  instructions  to  activate 
10  and  12  meters, 

The  HF-2500  uses  an  adjustable  L-C-L 
(T*Match)  tuned  input  network  for  each  of  the 
non-WARC  amateur  bands.  A  slot  screwdriver  or 
tuning  stick  adjustment  from  the  rear  panel  will  let 
the  solid-state  rig  look  into  a  clean  1 :1  VSWR , 
There  is  also  an  adjustment  for  the  ALC: 

Operating 

I  don't  need  to  expound  upon  the  assets  of  an 
extra  10  or  12  dB  of  gain  into  a  good  antenna 
system,  I  found  the  HF-2500  to  be  responsive  and 
clean.  Reports  all  verified  that  the  signal  was 
splatter-free  and  clean,  including  Fr.  Moran 
9N 1  MM  who  came  back  on  my  first  call. 


Dave  Buren  N2GE  is  a  Principal  Electrical  Engi- 
neer at  Markem  Corp.  in  Keene,  New  Hampshire. 
He  specializes  in  hardware  design  and  motion 
control.  He  has  a  B.S  in  math  and  a  B.S£.E 
Dave  also  works  as  a  station  engineer  at  a  com- 
mercial FM  radio  station  in  Peterborough,  New 
Hampshire.  He  has  been  a  ham  since  1954,  and 
could  care  less  how  many  countries  he 's  worked 
toward  DXCG<  He  also  enjoys  mountain  climbing. 
You  can  reach  him  at  35?  Middle  Hancock  Rd.( 
Peterborough  NH  03458. 


Photo  A.  The  Commander  HF*25QQ  front  . , 

Photo  0.  . . .  and  rear. 


Early  Reservation  Information 


•  Qeneral  Chairman,  Ed  Hlllman,  N8ALPI 

•  Giant  3  day  flea  market  •  Exhibits 

•  License  exams  •  Free  bus  service 

•  CW  proficiency  test  •  Door  prizes 

Flea  marRet  tickets  and  grand  banquet  tickets  are 
limited,  Place  your  reservations  early,  please. 

Flea  Market  Tickets 

A  maximum  of  3  spaces  per  person  (non-transferable). 

Tickets  (valid  all  3  days)  will  be  sold  IN  ADVANCE 
ONLY.   No  spaces  sold  at  gate.  Vendors  MUST  order 
registration  ticket  when  ordering  flea  market  spaces. 

Special  Awards 

Nominations  are  requested  for  "Radio  Amateur  of 
the  Year/  "Special  Achievement"  and  Technical 
Achievement*  awards.   Contact;  Hamvention  Awards 
Chairman,  Box  964,  Dayton,  OH  45401, 

license  Exams 

Novice  thru  Extra  exams  scheduled  Saturday  and 
Sunday  by  appointment  only.  Send  FCC  form  6 1 0 
(Aug.  1 985  or  later)  -  with  requested  elements  shown 
at  top  of  form,  copy  of  present  license  and  check  for 
prevailing  ARRL  rates  (payable  to  ARRL/VEC)  to: 
Exam  Registration,  6830  Windbluff  Point,  Dayton, 


>  Asst  General  Chairman,  Dave  Qrubb,  KC8CF 

1 990  Deadlines 

Award *  Nominations:  March  15 
License  Exams:  March  26 
Advance  Registration  and  banquet: 

USA  -  April  4       Canada  -  March  5 1 
Flea  Market  Space: 

Spaces  will  be  allocated  by  the  Hamvention 
committee  from  all  orders  received  prior  to  February 
1 .  Express  Mail  NOT  necessary!  Notification  of 
space  assignment  will  be  mailed  by  March  15*  1990* 
Checks  will  not  be  deposited  until  after  the 
selection  process  is  complete. 

information 

General  Information:  (513)  433-7720 

on  Box  2205,  Dayton,  OH  4540 1 
Lodging  Lnfonnation;   (513)223-2612 

(No  Reservations  By  Phone) 
Flea  Market  Information:  (513)845-3683 


Please  write  to  Lodging,  Dayton  Hamvention,  Chamber 
Plaza,  5th  fir  Main  Streets,  Dayton,  Oil  45402  or  refer  to  OUT 

1 989  Hamvention  program  for  lodging  information 
which  includes  a  listing  of  hotel/motels  located  in 
the  areas  surrounding  Dayton. 


OH  45458 

HAM  V  EMTIO  ft  Is  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc. 


Advance  Reoistration  Form 


Dayton  Hamvention  1990 

Reservation  Deadline  -  USA-April  4,  Canada-March  3 1 

flea  Market  Reservation  Deadline:  February  1 

Enclose  check  or  money  order  for  amount  indicated 
and  send  a  self  addressed  stamped  (#10)  envelope. 

Please  Type  or  Print  your  Mame  and  Address  cleariy. 


Hnu/Mpny 


@  $10,00 


», 


,00**       $ 


@  $8.00 
@  $8.00 

$25/1  space 
$50/2  adjacent 


$ 
$. 


~ 


Admission  

(valid  all  3  days) 

Grand  Banquet       

Women's  Luncheon 

(Saturday) 

(Sunday)  

nea  Market  

(Max.  3  spaces) 

Admission  ticket  must  $  1 50/3  adjacent     $. 

be  ordered  with  flea  market  tickets  Total     $_ 

•  $  1 2 . 00  at  door  *  *  *24.00  at  door,  if  available 


" 


Name 


Address 


City 


Make  checks 
payable  to  - 

Mail  to  - 


Dayton  HAMVENTION 

Dayton  Hamvention 
Box  2205 
Dayton,  Oil  45401 


Number  14  on  your  Feedback  cird 


Build  The  Banker 

A  convenient  memory  bank  selector  for  the  TS-940S. 

by  Michael  Jay  Geier  KB1UM 


The  TS-940S  is  one  of  the  finest  HF  rigs 
available  today,  but  it  has  one  major 
deficiency:  the  location  of  the  memory  bank 
selection  switch.  There  are  four  banks  often 
memories  (for  a  total  of  40)  but  the  bank 
selection  switch  is  located  under  a  cover  on 
top  of  the  radio,  along  with  some  seldom- 
used  controls  like  the  VOX  gain.  It's  an  in- 
convenient location  so  most  of  us  just  use  one 
bank  and  ignore  the  rest. 

This  project  shows  you  how  to  build  a 
simple  circuit  that  can  be  installed  in  place  of 
the  optional  voice  synthesizer  board— you 
won't  need  to  modify  the  radio.  The  complet- 
ed project  will  allow  you  to  select  memory 
banks  using  the  voice  button  on  the  front 


About  the  Circuit 

The  bank  switch  in  the  *94G  operates  in  an 
"active  low"  binary  sequence:  It  is  wired  to 
short  to  ground  two  lines  coming  from  the 
radio's  digital  control  system.  The  sequence 
is: 

Bank  4:  HH 
Bank3:HL 
Bank  2:  LH 
Bank4:LL 

Thus,  when  the  switch  is  set  to  Bank4f  it  is  an 
open  circuit  and  effectively  disappears. 

The  bank  selector  circuit  intercepts  the 
command  generated  when  you  press  the 


Parts  List 

Device 

Value/Type 

Available  At: 

IC1 

4001 B 

Jam&co.  Digi-Key. 
Radio  Shack 
(Catalog  #276-2401) 

IC2 

4027B 

Jameco,  Digi-Key 

R1 

100K 

R2 

470K 

C1 

iuf 

C2 

0.1  pF 

01 

1 N914  type 

D2 

1lM9T4type 

voice  button  and  increments  a  2-bit  binary 
counter*  generating  logic  0s  (zero  volts  or 
**Lf1)  in  the  same  sequence  as  the  switch. 
After  passing  through  the  diodes,  which  pre- 


vents logic  is  (5  volts)  from  damaging  other 
circuits,  the  signals  are  coupled  in  parallel 
with  the  switch  through  the  four-pin  connec- 
tor on  the  right  side  of  switch  unit  F  (the  black 
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Figure  L  Schematic  diagram  for  "Vie  Banker.  *'  Power  supply;  5VDC,  supplied  by  TS-94QS. 
Circuit  type:  CMOS,  sequential  switching.  Input:  Voice  synth.  start  signal  from  TS-940S, 
Outputs:  Active  low  to  ground,  binary  coded.  Backup  power:  None. 
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Inveniron     Labs 


Figure!.  Foil  pattern. 
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INTRODUCING  OUR  NEW 
COMPUTER-CONTROLLED 

REP-200  REPEATER 

If  you  always  thought  a  computer-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller. 

As  always!  Hamtronrcs  strives  to  ojve  superb  performance  at 
modest  cost!  In  this  case,  a  premium  repeater  with  versatile 
computer  control,  autopatch,  and  many  dtmf  control  features  at 
less  than  many  charge  for  a  bare-bones  repeater! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Receiver,  for  instance,  GaAs  FET  front-endf  helical 
resonators,  sharp  crystal  filters,  hysteresis  squelch. 

We  completely  re-thought  the  whole  Idea  of  what  a  repeater 
should  be,  to  give  the  best  features  at  the  lowest  cost. 

«  ONLY  S1 295! 


-  Available  for  the  1 OM,  6M,  2M>  220MHza  440MHz,  9Q2MHz  ham  bands, 

FCC  typo  accepted  models  also  available  for  vht  and  uhf commercial  bands. 

•  Rugged  exciter  and  PA,  designed  for  continuous  duty, 

-  Power  output  15-18W  {25W  option)  on  2M  or  hi-oand;  15W  on  220MHz:  10W  on 
uhf  or  902MHz. 

-  Accessory  add-on  PA's  available  with  power  levels  up  to  1O0W. 

•  Five  courtesy  beep  types,  including  a  pleasant  multi-tone  sequence. 

-  AUTOPATCH;  ellher  open  or  closed  access,  toll-call  restrict,  auto-disconnect. 

-  Reverse  Autopatch,  two  types:  auto- answer  or  ring  tone  on  the  air. 

-  DTMF  CONTROL  over  45  functions  can  be  controlled  by  touchstone.  Separate 
4-digit  control  code  for  each  function,  pkts  extra  4-digit  owner  password 

-  Owner  can  inhibit  autopatch  or  repeater,  enable  either  open-  or  dosed- access 
for  repeater  or  autopatch.  and  enable  to*  calls,  mverae  patch,  kerchunk  filter, 
site  alarm,  aux  rcvr,  and  other  options,  including  two  auxiliary  external  circuits. 

•  The  cwid  message,  dtmf  command  codes,  and  owner-specified  defauEt  parame- 
ters for  cor  and  cwid  timers  and  tones  are  burned  into  the  eprom  at  the  factory. 

-  Cw  speed  and  tone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can 
all  be  changed  at  any  time  by  owner -password -protected  dtmf  commands. 

-  Many  built-in  diagnostic  &  testing  functions  using  microprocessor. 

-  Color  coded  led's  Indicate  status  of  all  major  functions 

■  Welded  partitions  for  exciter,  pa.  receiver,  and  controller,  PEM  nuts  for  covers, 

■  3-1/2  inch  aluminum  rack  panel,  finished  in  eggshell  white  and  black. 

-  Auxiliary  receiver  input  for  independent  control  or  cross  linking  repealers. 

Hunt  mm  many  other  feature t.  too  numerous  to  mention,   Requtrtt  catalog  for  full  details. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC. 

FM  EXCrTERS:  kits 
$99.  w/t  $169.  2W  contin- 
uous duty,  TCXO  &  xtal 
oven  options  available 
FCC  type  accepted  for 
com!  uhf  &  hi  oarcris. 
.  TAS1  for  tOM.  6M,  2M, 
150-174,  220MHz. 

•  TA451  for  uhf. 

-  TA901  for  902-928MHZ. 
0\5W  out  (w/t  only,  $1 69). 

-  VHF  &  UHF  AMPLIFIERS 
For  fm,  ssb,  atv    Output 
from  1QW  to  100W.  Several  models,  kits  starting  at  $79. 

FM  RECEIVERS;  Kits $139.  w/t  $189, 

-  R144/R220  FM  RECEIVERS  tor  2M 
150-174.  or  220MHz,  GoAs  FET  front 
end,  0  1 5uV  senstthtfty!  Both  crystal  & 
ceramic  if  fitters  plus  helical 
resonator  Front  end  for  exceptional 
selectivity;  >10CW8  at  ±i2kHz  [best 
available  anywhere!)  Flutter-proof 
hysteresis  squelch;  afc  tracks  drift, 

-  R451  UHF  FM  RCVR,  similar  to 
above 

■  R901  902-928MHz  FM  RCVR. 
TripJe-convefsion,  GaAs  FET  front  end. 

•  R76  ECONOMY  FM  RCVR  for  TOM,  6M,  2M,  220MHz,  w/o  hefical  res.  or 
afc.  Krts$129. 

-  Weather  satellite  &  AM  aircraft  rcvra  also  available. 


If  you  prefer  a  plain-vanilla  or  kit 
repeater,  you  couldn't  find  a 
better  value  than  our  original 

REP-1 00  REPEATER 

Same  fine  rf  modules  as  REP-200  but 
with  C0R-4  ConiroJer.  Can  add 
autopatch.  dtmf  decoder,  CTCSS,  either 
now  or  later  Kit  only  S675,  w/t  $975, 


ACCESSORIES 

COR-3  REPEATER  CONTROLLER 
Features    adjustable    tai    &    time-out 
timers,  solid-state  relay,  courtesy  beep, 
and  local  speaker  amplifier $49 

CWID  kii  Diode  programmed  any  time 
In  the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  CQR-3 $59 


'p-i, 


.% 
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NEW  QOH-4  krt  Complete  COR  and 
CWID  all  on  one  board  for  easy  con- 
struction. CMOS  logic  for  tow  power 
consumption.  Many  new  features. 
EPROM  programmed;  specify  call  ..  $39 


NEW  TD-3  SUBAUDIBLE  TOHE 
DECODER  ENCODED  Adjustable 
for  any  tone.  Designed  especially  for 
repeaters,  with  remote  control 
activate/de activate  provisions $24 

TD-2  TOUCH-TONE  DECODER/CON- 
TROLLER kri  Full  1 6  digits,  wilh  toll-call 
restnctor.  programmable.  Can  turn  5 
functions  on/ofl.  Great  for  selective  catt- 


ing, too! 


■  -»--- 


$79 


AP-3  AUTOPATCH  kit  Use  witfi  abow 
for  repeater  autopatch.  Heverse  patch 
&  phone  fine  remote  control  are  std  .  $79 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  kit  Use  with  above  for  simplex 
operation  using  a  transceiver  $39 


MG-202  FSK  DATA  MODULATOR 
Run  up  to    1200  baud  digital  signals 
through    any    fm    transmitter    with    full 
handshakes.       Radio   link    computers, 
tetemetry  gear,  etcP  ...„„,„, .,..+.WWM.„  $39 

DE-202  FSK  DEMODULATOR  y  For 
receive  end  of  fink. $39 

9&00  BAUD  DIGITAL  RF  UNKS.  Low- 
cost  packet  networking  system, 
consisting  of  new  MO- 96  Modem  and 
special  versions  of  our  220  or  450  mHz 
FM  Transmitters  and  Receivers.  Inter- 
face directly  with  most  TNC's  Fast, 
diode-  switched  PA's  output  tS  or  SOW. 
Call  for  more  info  on  the  right  system  for 
your  application! 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 


LNG-(*) 

ONLY  $59 
-<  dinted 

FEATURES: 

.  Very  tow  noise:  Q.7dB  vhf,  0.8dB  uhf 

-  High  gain;  13-20dB,  depends  on  freq 
■  Wide  dynamic  range  -  resist  overload 

-  Stable:  tow-feedback  dual-gate  FET 

•Specfy  tuning  range:  28-30,  46-56,   737- f  50, 
1SQ-172.  210-230,  400-470,  or  000-900  MHz. 


% 


LNW-(*) 

MINIATURE 
GaAs  FET 
PREAMP 

ONLY  $24  kit,    $39  wIcecLtftBlod 

■  GaAs   FET   Preamp   similar   to   LNG, 

except  designed  for  low  cost  &  small 

size.      Only  5ffW  x  1^5/81  x  WH 

Easfy  mounts  in  many  radios. 

•Specify    tumng   range;   25-35,    35-55,    55-SQ, 

90-120.   120-150.    150-200.  2OO-270,  Of  400-500 

MHZ 

IN-LINE  PREAMP 

ONLY  $  /Skit,    $99  wlrcrf  tested 

-  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit 
Use  with  base  or  mobrfe  transceivers  up 
to  25W,  Tower  mounting,  brackets  ind 
•Specify  tuning  range  129-175,  200.240,  or 
400-500  MHz. 


HELICAL  RESONATOR 
PREAMPS 

Preamps  with  3  or  4  sectron  helical 
resonators  reduce  inlermod  &  cross- 
band  interference  In  critical  applications. 

MODEL  HRA~(*},  W  vhf-  $94  uhf 
"Specify    tuning     range:     142-150.     150-162, 
162  174,  213-233.  42Q-45Q,  4S&47Q 


RECEIVING 
CONVERTERS 

Low  noise  converters  to  receive  vhf  and 
uhf  bands  on  a  1QM  receiver  Choice 
of  kit  with  case  &  BNC  jacks,  kit  with  pct> 
onty,  or  w/t  unit  in  a  case.  Other  models 
available  for  other  in/out  ranges  &  atv. 
Request  catalog  for  complete  listings. 
VHF     Input     ranges     avail:     1 36*  136. 

144^146.   145-147,    146-148.    220-222, 

222-224;  kit  less  case  $39,  krt  w/case 

$59,  w/l  in  case  $89 
UHF     Input     ranges     avail:     432-434, 

435-437;  kit  less  case  S49,  kit  w/case 

$69,  w/l  in  case  $99. 
902-928  MHz  converts  down  to  422-448 

or  430-450  range.  Same  price  as  uhf . 

TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  uhf.  Models  10 
convert  iDM  ssb,  cw,  fm,  etc.  to  6M,  2M, 
220,  432.  435,  and  for  atv,  1VV  output 
Kit  only  $79.  PA s  up  to  45W  available. 
Request  catalog  for  complete  listings. 


OUR  27TH  YEAR' 


For  complete  info,  call  or  write  for  FREE  40-page  catalog. 

Semi  S3  far  overmen  afi  mifl.    For  casual  lnt«mf .  chach  r«a«^r  Mrvtce,  aikm  3-Z  w*ftks. 

Order  by  mail,  fax,  or  phone  (answering  machine  off  hrs). 
Mln.  $3  S&H  Charge  for  first  pound  plus  add'l  weight  &  Ins. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D.  (S3  fee). 


miromcs,  mc 

65  MOUL  RD.  -  HILTON  NY  14468-9535 
Phone:  716-392-9430  -  FAX:  716-392-9420 
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1-600-KILL  TV1 

1  BOQ-^.lS  Safi-i    c  c  c 
THE   NUMBER    TO  CALL  FOR    THE   VERY  BEST 
TV1    JUT.. -FILTERS.      tTHE   ONES  THAT  WORK  J 

E3   SMILE, . .  YOU  RE  NOT  ON  TV 


=-,  N 


TP^lZ 


KW-I 


BX 


TYPE    BX    CABLE-TV   RF1  FTLTER  KZ.9} 

STANDARD    TELEPHONE    TP-12,. .It&.TC 

PURE    AC   OUTPUT    LINE   FILTER  t»  « 


rn    hh    an    rr-i*  rulun 

FOR     YM      r  •   AC    IPC    riLTTR 
ITli     MX/     ■■     tflK« 


FOR  TECHNICAL  fUSCUSSlON  OR    ENGINEERING 
HELP    CALL    CS12    656    363S>  FROM  IB  AM  TO  JPM 

"EVERY  ITEM   SOLO   WITH    SATISFACTION 
OR    MONEY  BACK    GUARANTEE" 


SEND   CHECK 

OR 

SAY     COO 


TCE  LABS 

^818  SUN     PJDCE 
SAN  ANTONIO.  TXL  7«£-i7 


NO  CREDIT 
CARDS 

PLEASE 
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SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 

FOR  MORE  INFORM  A  TJOX 


/T 


/Midland 
Technologies 


34374  EAST  FRONTAGE  ROAD 
BOZEMAHMTSg/lB  (406)586-1190 
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Jcrrold,  Pioneer,  Scientific  Atlanta,  Oak.  Zcnilh,  Eagle 
and  other  famous  mafiufaciuren 

Best  Relall/VVhqksak  Price*, 
30  days  money  back  gm*rani« 


16  page  Catalog 

can  toh  ffk  1  -800-445-9285 

'th&CabkT.V.liK,   DepLKC9 

4100  NPowerlin©  Rd.,  Suite  F-4 
Pompano  Beach.  FL  33073 
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INSTALLATION  QRl£NTATl0N 


LEFT*- 


-•PfltiMf 


rwowT 
or  mo 


Figure  3,  Installation  orientation. 

unit  containing  the  bank  switch).  As  long  as 
the  switch  remains  in  Bank  4,  the  selector  can 
pull  the  appropriate  lines  low  and  step 
through  the  banks. 

The  signals  intended  for  the  voice  synthe- 
sizer are  narrow  and  rapid,  and  vary  depend- 
ing upon  the  frequency  to  be  spoken.  They 
occur  in  a  burst  each  time  you  press  the  voice 
button  so  some  input  signal  conditioning  is 
required  to  prevent  faise  or  unreliable  trig- 
gering of  the  selector  circuit. 

In  the  schematic  diagram  in  Figure  1  ICl ,  a 
400 IB  quad  NOR  gate  operates  as  a  monos- 
table  multivibrator,  or  "one  shot".  The  first 
pulse,  applied  to  pin  6,  fires  the  one-shot 
(with  R 2  and  C2  providing  the  time  constant) 
that  remains  triggered  for  the  duration  of  the 
burst.  The  result  is  a  single  pulse  of  several 
milliseconds,  suitable  for  triggering  IC2. 

IC2  is  a  4027B  dual  JK  flip-flop,  used  as  a 
2-bit  binary  counter.  Cl  and  Rl  provide  a 
reset  pulse  when  the  rig  is  first  turned  on, 
setting  the  flip-flop's  two  NOT^Q  outputs  to 
the  logic  1  stale.  Each  pulse  from  TCI,  corre- 
sponding to  a  press  of  the  voice  burton,  ad- 
vances the  count  one  step  in  its  binary  se- 
quence. Diodes  Dl  and  D2  permit  the 
flip-flop  to  pull  the  radio's  bank  switch  lines 
low,  but  block  logic  1  voltages  (5  volts)  from 
reaching  the  radio. 

Construction  Details 

Figure  2  shows  a  full -sized  foil  pattern,  but 
any  type  of  construction  will  do.  The  board 
should  be  made  to  the  same  overall  dimen- 
sions, though,  so  that  it  will  fit  in  the  space 
intended  for  the  voice  board. 

The  radio's  connectors  are  on  standard 
0.1 -inch  centers,  but  the  matching  sockets 
are  simply  not  available  in  the  U .S. ,  as  far  as 
I  can  telL  Usable  connectors  can  be  made 
from  standard  male  0.25-inch  high  * 'header* 
type  pins,  available  from  Jamcco  Electronics 
and  Digi-Key.  The  pins  are  a  little  slim, 
though,  so  bend  them  just  a  little  to  insure  a 
good  connection*  The  2-pin  connector  should 
be  attached  to  the  selector  board  by  about 
5  inches  of  2-conductor  wire,  and  can  be 
made  from  the  same  type  pins,  bent  at  a  right 
angle.  You  can  also  use  a  right-angle  header. 
Lay  the  board  solder  side  down  so  that  the 
two  rows  of  four  holes  are  facing  left,  and  lay 
the  wire  assembly  to  the  left  of  the  hoard, 
with  the  pins  facing  up.  Now,  connect  the 
wires  to  the  two  outermost  holes  nearest  the 
front  of  the  board,  making  sure  there  are  no 
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"MO  VOICE  STMTH 
CONNECTORS 


BANKER'S  2'PIN 

'PIGGt  8ACKS"  -HERE; 


-TO  BAH*ER 


RIG'S  4 -WN  CONNECTOR 
ON  RIGHT  OF  BLACK  UNIT 


U 


ANGCS 
filCe  LEFT 


Figure  4,  Fiunges  face  left* 

twists  in  the  wire.  (Sec  Figure  3.) 

When  installing  Cl,  Dl  and  D2f  be  sure  to 
observe  proper  polarity.  And,  of  course,  be 
careful  that  the  ICs  are  correctly  inserted. 

Installation  and  Operation 

Disconnect  power  from  the  rig  and  install 
the  board,  with  the  connectors  on  the  left,  and 
screw  it  down  with  two  screws,  (See  Figure 
3)  Now,  locate  the  radio's  two  connectors, 
which  will  be  lying  near  the  installation  loca- 
tion. (If  you're  not  sure  where  to  install  the 
board,  see  page  44,  section  9-5,  of  the  own- 
er's manual.)  Install  the  8-pin  connector  with 
its  flanges  facing  left,  and  the  3-pin  one  the 
same  way.  Finally,  take  the  selector's  2-pin 
and  press  it  into  the  top  of  the  REAR  two  pins 
of  the  four-pin  on  the  right  of  switch  unit  F 
(just  to  the  left  of  the  installation  site),  gently 
pulling  the  existing  wires  to  the  left  in  order  to 
make  room  for  entry.  See  Figure  4  for  con- 
nector details. 

Close  the  rig  upT  reconnect  power,  set  the 
bank  switch  to  Bank  4,  and  fire  it  up.  Pre^ 
the  scroll  button  until  the  LCD  displays  a 
memory  location.  The  First  number  should  be 
4,  indicating  Bank  4,  Press  the  voice  switch, 
and  it  should  move  to  Bank  1 ,  Each  press  will 
increment  it  by  one.  If  the  order  is  incorrect, 
you  may  have  wired  the  selector" s  2-pin 
backwards.  The  easiest  way  to  correct  it  is  to 
reverse  the  wires  going  to  the  board,  and 
leave  the  connector  alone.  Be  sure  to  com- 
pletely remove  it  from  the  radio  first,  to  avoid 
any  potential  static  problems  or  short  cir- 
cuits. 

A  Bonus 

The  selector  resets  to  Bank  4  upon  power 
up.  effectively  making  it  disappear.  The  bank 
switch  still  works  and  can  be  used  to  preset 
the  rig  to  a  specific  bank  for  timer  recording 
of  shortwave  broadcasts.  Don't  forget, 
though,  to  set  it  back  to  Bank  4  for  normal 
operation.  If  you  leave  it  in  another  bank  the 
banks  won't  step  properly,  but  no  damage 
will  be  done.  Just  reset  the  switch  and  all  will 
be  fine.  Enjoy  the  other  30  memories  in  your 
'940! 


Michael  Jay  Geier  KBIUM  invented  the 

Memory'  Bank  Selector  in  1986.  It  was  mar- 
keted by  Invent  ran  Labs  as  4Tfie  Banker * '  in 
1987.  KBIUMis  73 '.v  troubleshooting  "Ask 
Kaboom '  *  columnist  You  can  reach  him  at 
PO  Box  64766,  $.  Burlington  VT  05406. 
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Commander 


HF-2500 

Linear  Amplifier 


Chassis  Top  View 


R.R  Deck 
Top  View 


Two  Eimac  3CX800A7  Triodes 
Built  for  High  Duty  Cycle  Emissions 
1 500  warts  output  continuous  carrier 
1 600  watts  plate  dissipation  capability 


R.R  Deck 
Bottom  View 


3  year  limited  warranty 

Factory  direct  sales  and  service 

Band  Coverage:  160,  80,  40,  20,  and 
15  meters  (K)  meters  export) 


MADE  IN  U.S.A.  BY  HAMS  FOR  HAMS  UPS  Shipable! 


COMMAND  TECHNOLOGIES,  INC. 
1117  W,  High  St.,  P.O.  Box  939,  Bryan,  Ohio  43506 

Toll  Free  1-800-736-0443 
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The  Magnificent  Six 
Gives  You  More  Power 


DR-570T 

Set  your  sights  for  dual! 

The  Alinco  DR-570T  'Twin  Bander"  has 
dual  LCD  readout,  volume,  squelch  and 
tuning  controls.  Double  barrelled  power 
with  45W  on  2M  and  35W  on  70  cm,  plus 
simultaneous  receive  on  both  bands  or 
intermix  with  four  modes  of  scan.  The  DR- 
570T  will  win  the  "battle"  with  its  illumi- 
nated front  function  panel  and  LCD 
readout,  readable  in  any  lighting  condi- 
tions. Donrt  lei  the  pTinyfr  DR-570T  fool 
you!  It's  fast,  and  leaves  the  competition  in 
the  dust  with  many  standard  features  you 
expect.  Cross  band  repeat  with  the  flick  of 
a  switch.  Full  duplex,  20  memory  chan- 
nels, call  channels,  16-key  DTMF' Micro- 
phone, and  subtones  are  just  a  few. 
"Reach"  for  the  DR-570T 
today! 


DR-510T 

Best  Dual  Value  on  the 
Market! 

The  AJinco  DR-510T  Has  most  of  the  out- 
standing features  of  it's  sister  the  DR-570T, 
including  14  memory  channels,  cross  band 
duplex  and  cross  band  repeat  The  imilti 
color  LCD  display,  and  simple  tune  con- 
trol panel  makes  simplicity  the  kev  word. 
The  DR-510T  with  45/35  watts  is  the  best, 
feature-packed  dual  bander  on  the  Ama- 
teur market  today.  See  the  DR  51  0T  along 
with  the  other  Alinco  "Magnificent"  ones 
at  your  favorite  dealer  today! 


DJ-100T&DJ-200T 

Best  2M  Micro  Value 
Anywhere! 

The  Alinco  DJ-100T  is  "Magnifi 
cent"  for  its  tiny  size,  but  stands 
up  to  the  competition 
with  power  and  capabil- 
ity. 10  memory  chan- 
nels store  offsets  and 
subtones.  Has  LCD 
readout  with  call  chan- 
nel and  reverse  at  your 
fingertips.  500  mah  bat- 
tery with  direct  DC  to 
DC  is  standard,  3W  on 
standard  battery,  6W  on 
optional  battery  leaves 
the  competition  in  the 
dust!  DJ-200T  for  220  MHz- 

DJ-1 60T&DJ-460T 

2M  H/T  is  here!  And  wow! 

"Bells  &  Whistles**  is  a  tame  word  to  use 
for  the  new  DJ-16QT,  newest  "Magnificent" 
one  from  Alinco.  Keyboard  entry  is  just 
one  of  four  ways  to  enter  a  frequency  in 
the  extended  receiver  (137-173.995  Mhz) 
of  the  DJ-160T,  You  can  store  duplex/ 
simplex  pairs  in  any  of  20  Memories,  or 
Call  Channel,  with  offsets,  and  any  of  38 
encoding  subtones.  Choose  one  of  3  scan 
modes,  lfBandft  "Program"  or  "Memory" 
and  one  of  five  step  ranges  in  VFO.  Prior- 
ity mode  can  be  used  in  VFO,  Memory  or 
Call.  "Dual  Watch"  allows  the  DJ460Tto 
scan  3  seconds  alter- 
nately on  CALL,  VFO 
or  one  MEMORY. 
"Pager"  is  for  group 
or  single  person 
alerL  Other  features 
include:  Auto  "Bat- 
tery Save",  Auto 
'Tower  Off',  and  2- 
Memory  Autodi- 
aler.  Get  3-watts  on 
standard  700  mah 
battery,  or  in- 
creased power  from 
built-in  DC  to  DC, 
or  optional  12V  bat- 
tery. The  Alinco  DJ- 
160T,  now  the  fTop 
Gun"  with  the  com- 
petition today!  DJ- 
460T  for  70cm. 


_      ALINCO  ELECTRONICS,  INC, 

20705  S.  WESTERN  AVE..  SUITE  104,  TORRANCE,  CALIFORNIA  90501 

TEL:  (213)  618-8616  •  FAX:  (213}  618-8758 
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DJ-500T 

Power-Packed  Dual  Handi! 

20  Memory  channels,  subtones,  built- 
in  DC  to  DC,  7O0  mah  nicad 

battery,  LCD  readout  with 
6W  on  2M  and  5W  on  70 
cm  (with  optional  battery) 
call  channels,  DTMF 
Touchtone,  and  direct 
keyboard  entry,  are  just 
the  few  winning  features 
of  the  Alinco  DJ-500T 
Dual  Band  Handheld, 
Easy  to  use,  and  Value 
Priced  at  your  Alinco 
Dealer, 

DR-110T&R-410T 

Tiny  2M  Power  From  Alinco! 

DR-110T,  this  2M  Alinco,  enters  the  nine- 
ties a  proven  winner  with  the  "reputation" 
of  best  value.  The  DR-1  KIT  packs  a  power- 
ful 45W  on  2M  and  sports  all  the  features 
you  expect  in  todays  transceivers.  Tuning 
is  a  snap  with  the  multMunctioned  easy-to- 
see  keyboard,  14  memory  channels,  sub- 
tones,  scan,  multi-  colored  LCD  readout, 
reverse,  are  a  few  of  the  many  features  of 
the  DR110T.  The  mobile  of  the  future  — 
today!  DR410T  available  for  70  cm. 


APRIL  1990 


APRIL  1990 


ALINCO  DOES  IT  AGAIN! 


Torrance,  CA — ALINCO  ELECTRONICS  has  announced  the  most  dramatic  Price 
Reduction  ever  recorded  in  the  Amateur  Radio  market  place* 


So  dramatic  are  the  reductions  that  heads  will  roll  at  ALINCO  USA  when  the  home  office 
learns  what  has  been  done. 


Amazingly,  the  price  reductions  are  not  just  the  normal  5  to  10  percent,  but  substantial- 
ly more!  So  much  so,  that  ALINCO  can  say  without  hesitation,  "THERE  IS  NOTHING 
ON  THE  MARKET  EQUAL  TO  OUR  PRODUCTS  IN  FEATURES,  BENEFITS, 
AND  PRICE." 


This  price  reduction  will  be  in  effect  for  a  limited  time,  so  call  your  favorite  dealer  and  get 
yourself  one  of  the  "Magnificent  Six"  from  ALINCO  at  a  truly  magnificent  price. 


All  products  are  protected  by  a  2  year  limited  factory  warranty. 


ALINCO'S  Products  are  Carried  by  These  Fine  Dealers 


A-Teeh  Electronics — Burbank,  CA 
ACK  Radio  Supply  —  Birmingham,  AL 
Amateur  &  Advance  Comm,— Wilmington,  DE 
Amateur  Co  mm.  ETC. — San  Antonio.  TX 
Amateur  Electronic  Supply — Milwaukee*  WI 
Amateur  Electronic  Supply — Orlando,  EL 
Amateur  Electronic  Supply — Clearwater,  FL 
Amateur  Electronic  Supply — Las  Vega**,  N  V 
Austin  Amateur  Radio  Supply— Austin,  TX 

Colorado  Comm.  Center— Denver.  CO 

Delaware  Amateur  Supply — New  Castle.  DE 

El  Original  Electronics — Brownsville,  TX 

Electro-Com — Tacoma,  WA 

EEB— Vienna,  VA 

Ericson  Communications — Chicago,  IL 

F  &  M  Electronics — Greensboro,  NC 

Floyd  Electronics— Collinsville,  IL 

The  Ham  Station — Kvansville,  IN 

t  he  Bam  Hut — Amanita,  TX 

Henry  Radio — Los  Angeles  CA 

Hirscb  Sales  Co,— Williamsville,  NY 

HR  Electronics — Muskegan,  MI 


Bam  Radio  Outlet — Anaheim,  CA 

Ham  Radio  Outlet— Atlanta,  GA 

Ham  Radio  Outlet — Burlingame,  CA 

Ham  Radio  Outlet— Oakland,  CA 

Ham  Radio  Outlet — Phoenix,  AZ 

Ham  Radio  Outlet — Salem,  Nil 

Ham  Radio  Outlet— San  Diego,  CA 

Ham  Radio  Outlet— Van  Nuys,  CA 

Ham  Radio  Outlet — Woodbrid$e,  VA 

HSC^Santa  CUra,  CA 

HSC— Sacramento.  CA 

HSC — Sunnyvale,  CA 

International  Radio  System — Miami,  FL 

Jun's  Electronics— Culver  City,  CA 

KComm — San  Antonio,  TX 

KJ1  Electronics — Houston,  TX 

Madison  Electronics— Houston,  TX 

Maryland  Radio  Center— Laurel,  MO 

Memphis  Amateur  Electronics— Mem  phis  t  TN 

Michigan  Radio — ML  Clemens*  Ml 

Missouri  Radio  Center — Kansas  City,  MO 

N  &  G  Electronics— Miami, FL 


Electronics — Logan ville,  GA 
Omni  Electronics — Laredo,  TX 
Quement  Electronics — San  Jose,  CA 
RF  Enterprises — Merrifield,  MN 
R&L  Electronics — Hamilton,  OH 
Radio  World— Boulder  City,  NV 
Reno  Radio— Reno,  NV 
Riven  dell  Associates — Derry,  NH 
Rogus  Electronics— Soaihington,  CT 
Rosen's  Electronics — Williamson,  WV 
Ross  Distributing  Co. —Preston,  ID 
Satellite  City— Minneapolis,  MN 
Soundnorth— S.  lnfl  Falls,  MN 
Tel-Cumm  Electronic  Comm. — Littleton,  MA 
Texas  Towers— Piano.  TX 
Universal  Amateur  Radio — Columbus,  OH 
VHF  Co  mm  un  teat  ions — Jamestown,  NV 
Williams  Radio  Sales — Colfax,  NC 

CANADA: 

Canadian  Distributor 

Texpro  Sales  Inc. — Burlington,  Ontario 

(416)  332-5944 
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Choice  Selection. 


New  you  can  have  it  all!  Tate  all  the  qualities  you've  come  to  depend  on  in 
our  programmable  CTCSS  tone  equipment  Astonishing  Accuracy  Instant 
Programming,  Unequaled  Reliability:  and  add  full  spectrum  tone  versatility 
multi-tone  capability  without  diodes,  a  reprogrammable  memory.., \&  our  new 
harvest  of  CTCSS  tone  equipment 

The  choice  is  yours!  If  standard  CTCSS  EIA  tones  do  not 
suit  your  taste,  select  any  32  tones  of  your  liking  from  15i)Hz  to 
255.0Hz.  And  if  you  change  your  mind  no  problem;  the  mem- 
ory can  be  changed  in  your  shop  with  our  HHP-1  programmer 
or  at  our  factory  for  free.  Tfour  working  tone  is  accessed  by  a 
simple  DIP  switch,  so  therefc  no  fussing  with  counters  or  other 
best  equipment 

Call  today  tdWnee  aixl  find  out  more  about  this  fresh  new  flexi- 
bility in  tone  signalling,  and  dorft  fonjet  to  ask  about  multi-tone 
switching  without  cumbersome  diode  networks  or  binary  switches. 

Its  all  brought  to  market  by  the  people  who  introduce  the  fresh- 
est ideas  in  tone  signalling,  and  of  course  our  customary  same  day 
shipping  and  one  year  warranty  apply 


TS-32P  CTCSS  ENCODER-DECODER  Based  on  the  time  proven 
TS-32T  the  industry  standard  for  over  a  decade.  The  TS-32P  gives  you 
the  added  versatility  of  a  custom,  changeable  memory  base  A  low  price 
of  $57,95  makes  it  an  even  sweeter  deaL 

SS-32P  ENCODER    Based  on  the  equally  popular 
SS-32  encoder  Available  for  CTCSS,  or  audible  burst 
tones  up  to  6550.0H2.  Price  is  $28.95. 

SS-32SMP  SUB-MINIATURE  ENCODER    Our 

smallest  encoder  for  handheld  applications.  Now  you 
can  satisfy  that  customer  that  needs  to  access  multi- 
ple repeater  sites  with  a  radio  that  has  precious  little 
space  inside.  At  $27.95,  the  price  is  small  toa 

HHM  HANDHELD  PROGRAMMER    Fbr 

programming  the  32  memory  locations  in  any  of 

our  new  programmable  products,  including  our 

SD-1000  Two-Tone  Sequential  decoder  The 

HHP-I  ts  battery  operated  for  field  use,  and 

will  program  ANY  32  tones  from  15.0  to 

6550.0Hz  in  .1Hz.  increments*  Price  is 

$199.95. 


COMMUNICATIONS  SPECIALISTS,  INC. 

426  Wfest  Uft  Avenue  •  Orange,  CA  926654296 
Local  (714)  99&-3021  •  FAX  (714)  974-3420  •  Entire  USJL  1-800-854^547 
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Number  1 5  on  your  Feedback  card 


OOKING  WEST 


Btff  Pasternak  WA6ITF 
28 1 97  Robin  A  venue 
SaugusCA  91350 

The  Dawn  of  the  New  Decade 

Nocode  is  on  its  way,  but  Novice 
and  Tech  may  be  on  l heir  way  out!  The 
Commissfpn  is  proposing  to  amend  its 
rules  by  establish >ng  a  codeless  class 
of  amateur  operator  license  to  be 
called  the  '"Communicator  Class"" 
The  long-awaited  action  on  no-code 
came  ihe  morning  of  February  8T  with 
many  surprises,  including  the  eventual 
abolition  of  two  license  classes  by  attri- 
tion . 

Under  the  FCC  proposal  in  PR. 
Docket  90-55,  the  Communicator 
Class  would  be  incorporated  into  a  sim- 
plified licensing  structure  containing 
four  ascending  steps:  Communicator, 
General,  Advanced,  and  Amateur  Ex- 
ira  classes.  Current  Technician  and 
Novice  Class  operator  h censes  would 
be  grandfathered  indefinitely,  renew- 
able and  modifiable,  but  no  new  licens- 
es would  be  issued  for  those  license 
classes. 

The  codeless  operator  class  license 
would  satisfy  three  major  objectives. 
The  first  is  to  offer  an  entry  level  license 
for  all  persons  who  find  telegraphy  a 
barrier  to  join  ing  the  amateur  radio  ser- 
vice. The  second  objective  is  to  design 
a  codeless  license  that  can  easily  be 
incorporated  into  the  current  licensing 
process.  The  third  objective  is  to  avoid 
any  negative  effect  upon  current  li- 
censees, the  volunteer  examiners  who 
administer  amateur  e*a  mi  nations,  or 
the  Commission's  workload. 


According  to  the  Commission,  the 
Amateur  Radio  Service  exists  for  the 
purpose  of  self-training,  communica- 
tion and  experimentation  by  duly  au- 
thorized persons  interested  in  radio 
technique,  and  whose  aim  is  solely  per- 
sonal, without  financial  gain. 

Upgrading  from  Communicator 

Until  now,  individuals  seeking  a  li- 
cense to  operate  an  amateur  station 
must  prove  thai  they  can  send  correct- 
ly by  hand,  and  recerve  correctly  by 
ear,  text  in  Morse  code  signals  Al- 
though this  requirement  may  be 
waived  for  an  operator  of  an  amateur 
station  transmitting  only  on  frequen- 
cies above  30  MHz,  each  of  the  five 
current  classes  of  operator  licenses  is- 
sued by  the  Commission  requires  the 
appiicani  to  pass  a  Morse  code  exami- 
nation. 

Although  the  Communicator  Class 
operator  license  would  not  require 
knowledge  of  Morse  code,  a  Communi- 
cator Class  licensee  who  passes  or  re- 
ceives credit  for  a  telegraphy  examina- 
tion would  receive  the  privileges  Of  the 
Technician  Class.  Upgraded  Commu- 
nicators would  be  required  to  sign 
"/AC"  after  their  calL  The  upgrade 
from  Communicator  to  Communicator/ 
AC  would  be  handled  totally  by  the 
VECs.  No  new  license  or  callsign 
would  be  given,  and  no  FCC  action 
would  be  taken 

The  FCC  staff  coutd  not  explain  why 
a  code  test  was  chosen  as  the  means 
to  obtain  added  VHF  privileges,  other 
than  to  state  that  that  was  what  the 
A  RHL  wanted. 


Communicator  Class  Privileges 

Privileges  for  the  Communicator 
Class  would  include  alt  emission  types, 
replace  two  existing  beginner  operator 
classes,  and  simplify  the  amateur  op- 
erator license  structure. 

The  Commission  would  require  ap- 
plicants for  the  Communicator  Class 
license  to  pass  a  60- question  written 
examination.  The  new  question  pool 
would  be  comprised  of  the  questions 
from  the  two  pools  currently  used  in  the 
Novice  and  Technician  license  exami- 
nations, along  with  some  additional 
material.  The  Communicator  cfass  test 
itsetf  will  consist  of  30  questions  from 
the  Novice  question  pool.  25  from  the 
Technician  question  pool  and  five 
newly-created  questions. 

Candidates  for  a  Communicator  li- 
cense would  be  tested  through  the  vol- 
unteer examiner  program.  Since  the 
Communicator  class  will  replace  the 
Novice  class  license,  this  would  auto- 
matically bring  all  amateur  radio  test- 
ing under  the  VEC  program. 

The  proposed  transmitter  power  for 
the  Communicator  cfass  would  be  200 
watts  PEP.  The  licensee's  station 
would  be  eligible  for  a  Group  0  call- 
sign.  Stations  with  Communicator 
class  control  operators  would  not  be 
permitted  to  transmit  on  the  2  meter  or 
six  meter  VHF  bands,  or  on  the  HF 
bands. 

Feedback  Requested 

First,  the  Commission  is  requesting 
comments  on  all  aspects  of  this  pro- 
posal, with  emphasis  on  the  effect  of 
excluding  Communicator  class  li- 
censees from  the  two  VHF  bands.  Sec- 
ond, any  comments  are  welcome  on 
whether  it's  desirable  to  allow  Commu- 
nicator class  licensees  to  operate  on- 


trie-air  telegraphy  on  the  HF  bands, 
Any  HF  privileges  that  the  final  report 
and  order  might  grant  to  Communica- 
tor licensees  would  be  limited  to  do- 
mestic communications  only,  so  as  to 
stay  within  the  terms  of  the  WARC 
treaty.  No  cross-border  or  out-of-conti- 
nent  contacts  would  be  allowed. 

The  FCC  proposal  differs  in  several 
ways  from  the  ARRL  no-code  proposal 
in  RM-6995  and  other  no-code  re- 
quests. The  February  8  release  of 
Docket  90-55  proposes  to  stop  issuing 
Novice  and  Technician  class  licenses 
so  that  the  one  point  of  entry  into  ama- 
teur radio  would  be  the  Communicator. 
This  is  substantially  different  in  philos- 
ophy from  what  the  ARRL  and  other 
petitioners  had  envisioned ,  but  it  is  al- 
so not  altogether  surprising.  With  con- 
tinued government  cost-cutting,  it  ap- 
pears as  if  the  FCC  is  taking  the 
occasio  n  of  the  c  rea  t  ion  of  th  e  Com  m  u  - 
mcator  class  license  as  a  way  of  long 
term  cost-reduction  for  itself. 

On  another  front,  the  Technician 
Class  is  the  fastest  growing  of  all  li- 
cense classes,  and  wields  consider- 
able political  clout  in  the  1990s,  Techs 
wilt  not  want  to  give  up  this  political 
might  and  they  will  probably  fight  to 
retain  full  licensing  of  this  class,  or  re- 
quest "grandfathering4'  to  the  next 
higher  class  of  license - 

There  will  be  a  comment  period  Of  Six 
months.  Comments  on  PR  Docket  90- 
55  are  due  August  6  with  replies  ex- 
pected no  later  then  September  7, 
1 990.  A  good  guess  Is  that  a  final  report 
and  order  to  create  the  Communicator 
will  be  issued  either  at  year's  end.  or  at 
the  Dayton  Ham  vent  ion  in  April  of  1 991 ! 

Excerpted  from  the  West  link  Report 
with  assistance  from  the  ARRL. 
WA3VJB,  KB4KCR  KC5CW,  W6YJ 
and  W6RCL  . .   de  WA61TF 
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in  1937.  Stan  Burghardt  (W0IT),  because  of  his  intense  interest  m 
amateur  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  hts  radio  parts  business.  We  stand  proud  of  this 
long-lasting  tradition  of  Honest  Dealing,  Quality  Products  and 
Dependable     S-E*R-V-hC*E  1 

Above  all,  we  fully  intend  to  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  same  "fair"  treatment  you've  come 
to  rely  on.  Our  reconditioned  equipment  is  of  the  finest  quality  with  30, 
60  and  even  90-day  pans  and  tabor  warranties  on  selected  pieces 
And  always  remember: 

—  WE  SERVICE  WHAT  WE  SELL  — 
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ASKKABOOM 


Number  16  on  your  Feedback  card 


Michael  Geier  KB  T  UM 

FO  Box  64766 

S.  Burlington  VT  05406 

More  on  Synthesizers 

Last  month  we  discussed  the  ba- 
sics of  frequency  synthesis.  As  I 
hope  you'll  recall,  we  explored  the 
concepts  of  the  vol  tage-cont  rolled 
oscillator  and  the  phase- locked  loop 
with  its  programmable  divider.  Now 
let's  see  what  it  takes  to  fix  one  of 
these  beasts  when  it  fails. 

Is  It  Really  Broken? 

Before  you  try  to  fix  your  synthe- 
sizer, be  sure  it  is  actually  broken  f 
Many  radio  failures  can  cause  (he 
same  result— a  dead  rig.  It's  impor* 
tant  to  use  the  process  of  elimina- 
tion to  avoid  attacking  the  wrong 
circuits. 

Does  the  power  supply  come  on? 
If  there  are  no  lights  or  displays,  the 
problem  is  in  the  supply,  not  the  syn- 
thesizer Is  there  any  reception  or 
transmission  at  ait?  Even  if  signals 
are  weak,  any  operation  on  the  dis- 
played frequency  indicates  a  work* 
ing  synthesizer.  Does  the  frequency 
display  show  digits  and  tune  proper- 
ly as  you  turn  the  VFO  knob?  If  not, 
the  microprocessor  and/or  its  asso- 
ciated display  circuits  are  not  work- 
ing. Try  the  internal  fieset  button, 
and  also  check  the  lithium  backup 
battery. 

In  the  case  of  older  ICOMsp  a  dead 
battery  will  wipe  out  the  internal  op- 
erating software,  forcing  you  to  send 
the  memory  board  back  to  the  com- 
pany for  re  prog  ramming.  In  other 
rigs,  a  dead  battery  will  cause  mem- 
ory loss,  but  the  rig  should  still  work. 
However,  some  rigs  behave  errati- 
cally when  the  battery  is  near  the 
end  of  its  life,  so  always  check  it  be- 
fore assuming  a  circuit  problem.  If 
the  battery  is  of  the  usual  flat  lithium 
variety,  it  should  measure  3  volts. 
Even  a  little  less  suggests  imminent 
cell  failure.  If  the  battery  is  soldered 
in  (most  are),  you  may  have  to  order 
it  from  the  manufacturer.  If  there  is 
another  source  of  lithium  cells  with 
solder  tabs,  I'm  not  aware  of  it.  (Any 
of  you  know  of  one?) 

Scope  it  Out 

Having  gone  this  far,  if  you're 
convinced  you  have  a  real  problem 
with  the  synthesizer,  take  a  good 
look  at  your  test  equipment  before 
you  plunge  ahead.  Don't  evert  con- 
sider attempting  a  repair  unless  you 
have  a  scope,  This  stuff  is  just  too 
complex  for  VOM  tracing.  {Besides, 
the  circuits  operate  with  narrow. 


The  Tech  Answer  Man 


rapid  pulses  that  just  won't  show  on 
a  meter.)  A  frequency  counter  is  also 
very  helpful.  And  of  course,  you'll 
need  a  schematic  diagram  of  the 
rig.  Finally,  ask  yourself  whether 
you  feel  competent  to  do  the  job. 
Especially  if  the  trouble  is  digital, 
some  background  knowledge  is  es- 
sential. Are  you  familiar  with  buffers, 
gales,  data  busses  and  micropro- 
cessors? 

I'm  not  saying  you  have  to  be  a 
whizbang  programmer  or  a  circuit 
designer,  but  you  should  at  least 
know  the  difference  between  data 
and  addressing,  and  have  some 
idea  of  how  RAM  and  ROM  are  used. 
You  wouldn't  drive  a  tractor-trailer  if 
you  didn't  know  how,  so  why  mess 
up  your  expensive  rig?  8ut  if  you're 
ready,  let's  go. 

Digital  Woes 

If  the  battery  is  good  but  the  dis- 
play or  tuning  knob  operate  incor- 
rectly, then  you  may  have  a  digital 
problem,  Digital  circuits  rarely  fail 
intermittently,  except  in  the  case  of 
a  cold  solder  joint.  If  an  IC  goes,  it 
goes,  the  usual  result  being  a  pin 
stuck  high  or  low.  If  this  should 
happen  on  the  data  buss,  odd  things 
can  happen.  The  rig  may  skip  fre- 
quencies, or  refuse  to  tune  at  all  The 
display  may  have  segments  stuck  on 
or  missing.  Or  the  frequency  of  the 
rig  may  not  match  the  display.  1 
remember  one  case  in  which  the 
mode  (USB,  CW,  etc)  indicators 
wouldn't  light,  and  the  rig  wouldn't 
TX  or  RX.  But  the  display  and  tuning 
seemed  fine.  The  trouble  turned  out 
to  be  two  bad  buffer  chips  used  to 
send  data  to  the  mode  control  cir- 
cuitry. They  also  had  to  drive  the 
LEDs,  and  the  extra  current  finally 
blew  them* 

If  you've  got  no  display  at  all. 
check  the  supply  line  going  to  the 
microprocessor  and  display  cir- 
cuitry: Usually,  it's  5  volts.  Some- 
times, small  3-terminal  regulators 
are  used,  and  they  can  blow.  If  the 
voltage  is  there,  scope  the  crystal 
used  as  the  clock  for  the  micro.  If 
you  see  a  waveform  {usually  a  few 
MHz)  on  either  crystal  connection, 
then  you  know  the  clock  is  going. 
Although  micros  can  go  bad,  it  is 
unusual  More  likely r  the  trouble  is 
with  an  input/output  (I/O)  chip,  or  a 
memory  chip,  Make  sure  you  are 
static-discharged,  and  then  touch 
the  top  of  each  chip  for  a  few  sec- 
onds. If  any  one  of  them  is  very  hot. 
then  it  is  probably  bad.  They  can, 
however,  get  a  bit  warm  in  normal 
operation,  so  don't  be  too  zealous 
about  this. 


Check  for  pulses  at  the  data  and 
address  lines  of  the  micro.  If  some 
are  there,  the  chip  is  probably  OK. 
If  possible,  try  to  follow  a  simple 
function  (like  a  mode  selection)  an 
the  way  to  its  indicator.  It  the  voltage 
disappears  along  the  way,  you've 
found  the  trouble.  If  the  display 
tunes  but  the  rig  is  absurdly  off  fre- 
quency, check  that  data  Is  going  to 
the  digital  dividers.  While  you're 
there,  check  the  inputs  and  outputs 
of  the  dividers  tor  the  presence  of 
signals,  An  input  with  no  output  indi- 
cates a  bad  divider.  Lack  of  an  input 
signal  suggests  a  bad  VCO,  which 
means  you  It  have  to  head  for  analog 
territory. 

Detailed  analysis  and  trou- 
bleshooting of  the  digital  system  can 
be  next  to  impossible,  because  ser- 
vice manuals  often  don't  describe 
the  complex  operations  in  great  de- 
tail If  the  tests  so  far  haven't  located 
the  trouble,  now  might  be  a  good 
time  to  find  the  shipping  box  and 
send  the  rig  off  tor  factory  service. 

Analog  Blues 

ff  the  digital  system  seems  to  be 
working  but  the  rig  still  won't  play, 
you  may  very  well  have  an  analog 
problem,  which  is  generally  much 
easier  to  find  than  the  digital  stuff. 
Usually,  one  of  two  disorders  will  oc- 
cur; an  oscillator  won't  work  at  all,  or 
it  will  be  way  off  frequency. 

The  first  thing  to  do  is  to  check  for 
the  presence  and  function  of  any 
crystal  oscillators  which  are  mixed 
with  the  synthesizer's  VCOs.  There 
may  be  more  than  one,  A  dead  crys- 
tal or  other  malfunction  can  stop  the 
operation  of  the  whole  synthesizer, 
even  though  everything  else  is  OK. 

Next,  scope  each  voltage-con- 
trolled oscillator.  There  may  be  sev- 
eral, as  multiple  loops  are  common. 
Be  aware  that  some  designs  have 
more  than  one  VCO  per  loop,  and 
switch  in  the  appropriate  one  ac- 
cording to  which  band  you  select, 
leaving  the  others  turned  off.  If  the 
hg  works  on  some  bands  but  not  oth- 
ers, it's  a  dead  giveaway  that  one 
VCO  is  not  working. 

Put  the  probe  at  the  oscillator's 
output,  where  it  feeds  the  rest  of  the 
rig.  If  there's  no  signal,  and  that  os- 
cillator is  intended  to  be  in  use  for  the 
band  you're  tuned  to,  you've  found 
your  trouble.  {If  you're  no!  sure 
which  VCO  comes  on  when,  try  van* 
ous  bands.  They  should  all  come  on 
sooner  or  later.)  Troubleshoot  the 
oscillator  as  with  any  other.  Most 
likely,  the  problem  will  be  a  bad  t  ran- 
sistor  or  an  IC.  Some  oscillators 
have  small  trimmer  capacitors  to  en- 
sure that  the  oscillator  will  start.  A 
bad  or  dirty  trimcap  can  kill  the  oscil- 
lator. IC-7455  often  had  this  prob- 
lem. 

If  the  oscillator  signal  is  there, 
check  the  DC  control  voltage  com- 
ing into  the  var actor  diode  (which 


looks  on  the  schematic  like  a  cross 
between  a  diode  and  a  capacitor).  If 
it  is  swinging  wildly,  or  is  at  ground  or 
the  supply  voltage,  then  something 
is  bad  in  the  feedback  network, 
which  consists  of  the  phase  detec- 
tor, loop  filter,  and  DC  amps.  Occa- 
sionally, the  VCO  can  be  so  off-fre- 
quency to  begin  with  that  the  control 
voltage  can  get  into  an  abnormal 
state  trying  to  correct  it.  Especially  if 
there's  a  trimcap.  try  adjusting  the 
oscillator  slightly.  It  may  bring  things 
back  to  normal.  If  not,  start  tracing 
back  through  the  DC  amps  and  loop 
filter.  You  may  find  a  bad  transistor. 
If  not,  check  the  phase  detector.  It 
has  two  inputs,  one  from  the  pro* 
grammabie  divider  and  one  from  the 
reference.  If  they're  there,  check  for 
an  output  If  there  is  none,  the  detec- 
tor is  bad. 

Around  and  Around 

Because  synthesizers  are  loops, 
they  can  be  tough  to  fix.  If  you've 
never  done  it  before,  you  may  go 
around  and  around  for  hours,  be- 
cause inputs  affect  outputs  and  vice 
versa;  almost  everything  is  depen- 
dent on  everything  else.  The  one  cir- 
cuit (besides  crystal -control  led  mix- 
ing oscillators)  which  is  independent 
is  the  reference,  so  if  all  else  fails, 
start  there. 

Given  the  complexity  and  diversity 
of  today's  synthesizer  designs, 
there's  no  way  we  can  cover  all  the 
intricacies  in  a  column  I  hope, 
though,  that  I've  given  you  enough 
information  to  help  you  handle  some 
of  the  more  common  failures.  Now, 
let's  look  at  a  letter: 

Dear  Ka  boom, 

Two  questions.  First,  what  is  the 
proper  impedance  mike  to  use  with 
my  TS-520S?  The  rig's  input 
impedance  is  50k  ohms.  Also,  fve 
enclosed  the  diagram  of  the  muting 
circuit  of  my  R-1QOQ  receiver.  How 
do  t  make  it  mute? 

Signed, 
Shhhh 

DearShhhh, 

Always  try  to  us©  a  mike  with  the 
same  impedance  as  the  rig's  input. 
In  your  case,  a  ceramic  or  crystal 
mike,  or  a  dynamic  with  a  matching 
transformer  would  do  the  trick.  If  you 
try  a  600  ohm  mike,  you  will  find  your 
audio  very  weak,  As  for  the  muting*  it 
appears  from  the  diagram  you  sent 
that  grounding  pin  7  of  the  remote 
jack  would  turn  Q 14  on  and  mute  the 
receiver.  The  47k  ohm  resistor 
(R113)  ensures  that  very  little  cur* 
rent  will  flow  through  pin  7t  so  just 
about  any  method,  such  as  a  relay, 
switch  or  transistor,  that  connects 
the  pin  to  ground,  should  work. 

Have  a  tech  question?  Send  it  off  to 
■  'Dear  Kaboom ' '  at  the  above  ad  ad- 
dress, 
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Ameritron  gives  you  a  full 

kilowatt  ourput  of  peak  envelope  power  for 
only  S995  —  from  u  whisper  quiet  linear 
that's  perfect  for  your  operating  desk  because 
it  metres  just  8li"Hxl4"Dx  14  !4  "  W. 
You  could  spend  over  twice  the  money  far 
a  legal  power  limit  amplifier  twice  the  size 
-  and  all  you'll  get  is  an  additional  1/3  S- 
unit  —  a  difference  you  won't  ever  notice. 

You  also  get  850  watts  output  on  CW  and 

even  500  watts  on  RTTY. 

All  Band  Coverage 

You  get  all  band  coverage:  rated  output  on 
160,  80,  40,  20  and  15  meters  (10  meters 
with  user  mod/export)  as  well  as  80%  rated 
output  on  MARS  and  WARC  bands. 

Tuned  Input  lets  solid  state 
rigs  deliver  full  output 

The  Ameritron  AL-80A  uses  a  direct 
switched,  100%  shielded  pi-network  tuned 
input  circuit  that  provides  an  excellent  loud 
for  any  rig.  Even  the  fussiest 
solid  state  transmitter  works 
flawlessly  with  the  AL-80A. 

K-L  Output  Tank 

A  carefully  designed  Pi-L 
output  tank  using  the 
optimum  Q  for  each  band 
gives  you  exceptionally 
smooth  tuning,  extremely 
wide  range  load  impedance 
matching  and  full  band 
coverage  --  even  tin  160  and 
80  meters  -  plus  you  get  an 
extra  10  to  15  dBof 
harmonic  suppression. 

You  also  get  peak 
performance  at  different 
power  levels  from  one  end 
of  the  band  to  the  other. 

Ball  bearing  vernier  re- 
ductions drives  on  both  the 
plate  and  load  control  makes 
tuning  precise  and  easy. 

3-500Z  Tube  in  shielded 
RF  compartment  gives 
you  nearly  70%  efficiency 

You  gel  the  rugged  time 
proven  3-500Z  tube  with  an 
estimated  life  of  20,000  hours  ICAS.  That's 
nearly  20  years  operating  20  hours  a  week  - 
you  may  never  have  to  replace  your  tube. 

The  AL-8GA  is  built  on  a  rugged  steel 
chassis.  It  has  a  separate  RF  compartment 
that's  fully  shielded  to  keep  unwanted  RF 
from  leaking  out  This  keeps  RFI  and  TVI 
to  an  absolute  minimum, 

A  superb  RF  design  and  layout,  a  Hi-Q 
lank  circuit  and  commercially  rated  RF 
power  components  give  you  nearly  70% 
plate  efficiency  over  the  entire  operating 
range.  This  puts  maximum  power  into  your 
antenna  instead  of  heating  up  your  amplifier. 

A  whisper  quiet  internal  computer  style 
fan  dtitws  in  cool  air  over  the  power  supply 
components  and  blows  it  around  the  3-500Z 
tube.  This  removes  excessive  heat  and  gives 
you  reliable  performance, 

Built-in  adjustable  ALC  circuit  keeps  your 
exciter  from  overdriving  your  AL-80A,  The 
result?  A  clean  signal  without  flat-topping. 

A  standby  switch  prevents  harmful  thermal 
shock  to  your  3-50OZ  filaments  by  keeping 
them  lighted  when  you're  operating  barefoot 

Gutsy  Heavy  Duty  Power  Supply 

The  guts  of  the  AL-S0A  is  its  heavy 


heavy  duty  power  supply. 

A  husk>  ^!2  pound  power  transformer  using 
a  high  silicone  steel  core,  computer  grade 
filter  capacitors  totaling  26  ufo\  heavy  duty 
bleeders  and  ten  3  amp.  1000  V  power 
rectifiers  give  a  stiff  2700  volts  fully  loaded. 

Some  competing  high  priced  amplifiers  us- 
ing two  3-500Zs  can  V  give  you  much  more 
power  output  than  the  AL-80A.  Why? 
Because  their  lightweight  power  supplies 
can't  deliver  enough  high  voltage  for  the  tubes, 

Step-Start  Inrush  Protection™ 

When  you  first  turn  on  your  amplifier,  a 
massive  inrush  current  Hows, 

Your  house  lights  fiicker  av  \ou  hear  a 
loud    *  thump4    from  your  amplifier,  This 
terrible  inrush  current  stresses  all  your  power 
supply  components  to  their  limits.  Your  cold 
tube  filament  suffers  abusive  thermal  shock. 

I  ventuallv,  this  massive  inrush  current 
will  dumatre  vour  amplifier, 

The  AL-80A  special  Step-Start  Inrush 


Ameritron  gives  you  .  .  . 
a  full  Kilowatt  from  a  quiet 


desktop  linear 


picture  of  the  operating  condition  of  your 
AL-80A.  Thev  let  you  know  right  away  if 
there  is  a  problem- 
Grid  current  of  the  3-500Z  is  monitored 
continuously  by  one  meter.  Grid  Current 
indicates  proper  amplifier  operation  better 
than  any  other  parameter. 

You  also  get  a  multi- meter  that  measures 
plate  voltage,  plate  current,  peak  RF  watts 
output  and  drive  power/ ALC  detector 
voltage. 

Comes  completely  factory  built,  tested 

and  guaranteed  to  work  .  .  , 

,  ,  .  not  a  kit  you  have  to  build 

You  get  a  full  kilowatt  right  out  of  the  box 
-  ready  to  plug  in  and  bust  through  QRM  in 

minutes. 
A  kit  could  actually  end  up  costing  you 

more  than  your  best  price  on  the  AL-80A  -- 

and  leave  vou  frustrated  if  vou  can't  eet  il  to 

work. 
A  factory  built  AL-80A  has  much  higher 

resale  and  trade-in 
wiluc  than  a  kit. 
Why?  Because 
Ameritron's 
reputation  for 
consistent  quality  arid 
workmanship  is 
known  by  hams 
everywhere 


for  $995 
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Protection7"  stops  damaging  inrush  current. 

By  starting  your  AL-80A  through  a  10 
ohm  current  limiting  resistor,  then  shorting 
the  resistor  with  a  relay,  the  AL-80A  gives 
you  a  stan  up  sequence  that  is  easy  on  your 
tube  and  power  supply  components. 

Don't  consider  a  linear  amplifier  without 
this  critical  protection. 

Multi- Voltage  Primary  protects 

your  amplifier  and  gives 

you  peak  performance 

Too  high  a  line  voltage  stresses  compon- 
ents and  causes  them  to  wear  out  and  (ail. 
Too  low  line  voltage  causes  a  "soft-tube" 
effect  —  low  output  and  signal  distortion. 

The  Multi- Voltage  Primary  in  the  AL-80A 
transformer  lets  you  compensate  for  too  high 
or  too  low  line  voltage. 

With  the  AL-80A  you  get  the  longest 
component  life  and  peak  operating  efficiency 
—  regardless  of  your  line  voltage. 

Before  you  buy  an  amplifier  make  sure  it 
has  a  multi-voltage  primary, 

Dual  Illuminated  Meters 
Two  large  meters  give  you  a  complete 

CIRCLE  314  ON  READER  SERVICE  CARD 


Two  Year 
Warranty:  Twice 
the  protection  of 
our  nearest 
competitor 

No  other  kilowatt 
amplifier  on  the 
market  comes  with  a 
2  year  warrant}-.  In 
the  unlikely  event  that 
there  are  defects  in 
materials  or  workman- 
ship, weMl  Rx  it  Tree 
for  2  years  from  the 
dale  of  purchase, 

The  3-500Z  is 
covered  by  the  tube 

manufacturer's 

warranty. 

Committment  to  Service 

Even  after  the  2  year  warranty  period* 
Ameritron  Customer  Service  Technicians  are 
available  to  help  you  keep  your  AL-80A 
performing  flawlessly  —  no  matter  how  long 
you  have  it.  Just  call  419-531-3024, 

Call  vour  dealer  todav 

Bust  through  QRM  with  a  full  kilowatt 
from  the  Ameritron  AL-80A  --  right  out  of 
the  box.  Call  your  favorite  dealer  for  your 
best  price  and  order  today! 

Lightning  Fast  QSK  Switch 

The  optional  Ameritron  PIN-5  QSK  switch 

gives  you  lightning  fast  T/R  switching  for 
full  CW  break- in,  AMTOR,  Packet  and 
other  QSK  modes  for  only  $189.50. 

It  lets  you  switch  the  legal  limit  in 
microseconds  into  2:1  VSWR  loads  with 
less  than  0*5  dB  receive  attenuation. 

Factory  installation  is  available. 


.  ,  .  the  linear  amplifier  company 

2375  Dorr  Si.,  Suite  F  •  Toledo.  OH  43607 

Sates:  (601)  3334715  •  FAX:  1601 J  323-6551 
Technical.  14191  531-3024  •  FAX;  t419>  5314)042 

Made  in  U.5.A  (489 
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For  the  Latest  in  Repeater  Technology 

Go  with  the  Leader 

SPECTRUM 


*****  «  ttltVTV 


Basic  SCR77 

■  Super  Sensitive/Selective  Receivers 

■  Unusually  Good  Repeat  Audio 


•j     *% 
i   i   i    'j     ti 


220  MHz 
440  NlHz 


10-150  Watts 


SCR-1000A2Mor220 
REPEATER  W/150WT.2M  Amp 
&  30A  POWER  SUPPLY. 
(All  Hems  available  separately) 

Shown  in  optional  cabinet 

Call  or  write  today  for  details  and  prices! 
Get  your  order  in  A.S.A.P. 
Sold  Factory  Direct  or  through  Export  Sales 
Reps.  only. 


We  fve  got  the  greatest 
design/performance 
"Know-how" — 15  years 
in  the  business— with 
constant  improvements 
in  our  Repeaters  & 
Link  Units! 

For  that  new  Machine— Spectrum 
makes  2  lines  of  Repeaters— the 
world  famous  Deluxe  SCR1000A-VHF 
or  SCR4000-UHFf  and  the  basic  low 
cost  line  of  SCR7  7s, 

The  SCR77  Repeaters  maintain  the 
quality  of  design,  components  and 
construction  which  have  made  Spec- 
trum gear  famous  throughout  the 
world  for  years.  However,  all  of  the 
"bells  &  whistles''  have  been  eliminat- 
ed—at  a  targe  cost  savings  to  youf  The 
SCR77  is  a  real  "work-horse"  basic 
machine  designed  for  those  who  want 
excellent,  super-reliable  performance 
year  after  year— but  no  friifs! 

Of  course,  if  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and 
a  complete  list  of  '  built-in r  options, 
then  you  want  our  SCR  1000 A  or 
SCR4000. 

All  available  with  Autopatch/Reverse 
Patch/Landiine  Control;  TouchTone 
Control  of  various  repeater  functions; 
'PL*;  "Emergency  PwrJlD;  High/Low 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  Filters;  Power  Amps,  etc. 


Complete  Line  of  VHF/UHF  Rcvr.  & 
Xmtr.  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds.,  Antennas,  Duplexers, 
Cabinets,  etc.  inquire. 


SPECTRUM  COMMUNICATIONS  CORP. 


Number  12  on  your  Feedback  card 
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FAX:  (21 5)  631-5017  circle  si  gn  reader  service  card 
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Tech  tips 


Pearls  of  Tech  Wisdom 

Zero  Beat  Revisited 

IT  w  impossible  lo  direct  zero-beat  a  earner  using  normal 
amateur  equipment  because  the  receiver  audio  usually  won't 
pass  much  below  300  Hz.  There  is  a  way  to  do  it  to  an 
accuracy  of  one  or  two  hertz  without  using  any  lesi  equipment 
or  transfer  methods,  just  the  from  panel  controls  of  your 
transceiver. 

You  Ml  need  two  pieces  ol  equipment:  a  receiver  or 
transceiver  (T/PI>  capable  of  AM  and  SSB  reception,  and  a 
station  transmitting  a  known  RF  frequency  using  AM  mode 
and  modulated  by  any  steady  audio  (one  between  500  and 
1500  Hf  {such  as  the  National  Bureau  of  Standards  station 
h,WWV"  onS.  10,  IS,  and 20  MHi.J. 

Warm  up  your  T7R  for  at  leasi  30  minutes-  Then  tune  in  the 
transmitting  (TX)  station  fairly  closely,  using  the  AM  mode  on 
your  Tfft,  Nexl.  set  your  selectivity  wide  open,  usually  6  kHz. 
This  is  a  must  I 

Switch  the  TVR  mode  lo  SSB  (LBS  or  USB) .  keeping  selec- 
tivity wide  open  Siowty  tune  lor  zero  beat  of  the  two  audio 
tones  (the  tone  transmitted  by  the  TX  station  and  the  tone 
generated  within  your  own  SSB  receiver)  The  difference 
between  your  dial  frequency  and  the  known  RF  frequency  ol 
the  TX  station  is  I  he  error  in  your  master  oscillator.  Note  the 
difference,  plus  or  minus.  When  zero  beat  is  achieved  it  will 
sound  1  ike  one  pure  lone.  When  you  gel  close  to  zero  beat  you 
can  actually  count  the  beats  but  remember  that  the  frequency 
difference  is  one  half  of  the  beats  you  count.  If  your  error  is 
less  than  1 0  Hz  you  can  probably  live  wftti  that  unless  you're  a 
perfectionist.  No  adjustment  necessary.  If  the  bee)  note 
sou  nds  the  seme  when  tuning  1 0  Hz  above  and  below  the 
known  frequency  you  are  very  close  to  zero.  Most  modem 
T.-"Rs  only  tune  in  10  Hz  increments,  anyway. 

To  adjust  your  master  oscillator  set  the  dial  lo  the  frequency 
of  the  known  TX  station  and  carefully  adjust  the  master  oscil- 
lator trimmer  for  another  zero  beat  of  the  audio  tones.  The 
higher  the  RF  frequency  of  the  selected  TX  station  the  more 
accurate  your  results  wilt  be.  One  other  advantage  of  this 
procedure  is  that  after  calibration,  when  your  T/R  ts  cold,  you 
can  take  a  reading  and  follow  it  up  in  frequency  until  its  drift  is 
stable  and  see  how  long  it  takes  to  reach  temperature  stab  il- 
ly. Also.  Choose  a  lime  when  the  TX  station  signal  is  fairly 
stable  with  little  QSB 

Roy  labeling  W4IFW 

4727  South  Tropical  Trail 

Merrftt  Island  FL  32952 

Try  Hot  Qluel 

Have  you  ever  been  left  holding  a  small  item,  such  as  a 
relay*  and  can't  figure  a  method  of  mounting  it?  Ever  build  a 
small  adjunct  circuit  board  and  wonder  how  you  wiH  hold  it  in 
place?  Ever  wonder  how  to  fasten  wines  down  so  they  can't 
Bex?  Here  is  my  solution:  Get  a  hot  glue  gun  I 

Awhile  back  I  was  given  a  hot  gl  ue  gu  n  lor  use  on  odd  repair 
jobs  around  the  house.  It  is  handy  and  very  easy  lo  use.  Just 
plug  It  in,  wait  for  it  lo  heat  up.  and  pull  the  trigger  (or  push  the 
glue  bar)  to  force  hot  liquid  glue  out  the  nozzte. 

The  glue  I  use  ts  flexible  after  flex  Hip  (about  30  seconds) 
and  adheres  to  everything  I  have  tried  Ft  on  Some  examples  I 
have  used  not  glue  for 

•Stand-offs  and  mounts  for  circuit  boards 

•Fastening  relays  to  chassis, 

•Anchoring  wires  to  exiling  chassis. 

•Weatherprooting  coax  connectors. 

'Sealing  antenna  wire  wall  entrances. 

♦VibratiorHP roofing  mechanical  parts. 

•Insulating  bare  wires. 

•  Anchoring  coax  wire  to  walls. 

•Mounting  hardware  such  as  mike  hooks 

•Weather-sealing  bulkheads  m  cars. 

•Attaching  feet  to  equipment. 

•Hand-forming  grommets. 
The  list  could  go  on  and  on.  Use  your  imagination. 

Glue  guns  are  available  at  Radio  Shack.  Sears,  and  most 
hardware  stores  for  less  than  S 1 2.  One  passing  1  hough  I  I  was 
in  a  craft  supply  store  recently  and  purchased  a  very  smalt  hot 
glue  gun  The  glue  sticks  are  only  the  size  of  a  pencil  11  is  a 
littie  easier  to  handle  in  those  tight  spots  It  cost  $2  95  and  I 
got  26  glue  sticks  for  a  dollar 

Bill  Clarke  WA4BLC 

Box  2403 

Fafls  Church  VA  22042 

Easy  Radial  System 

Most  of  you  know  that  a  vertical  antenna  won't  work  worth  a 
flip  without  a  decent  radiai  system,  but  you'd  rather  roll  naked 
in  broken  glass  than  do  it  It 's  a  real  chore! 

Jusi  attach  a  pizza  cutler  to  a  shovel,  hoe  or  othet  handle 
with  a  couple  of  worm  drive  stainless  steel  auto  water  hose 
clamps  When  the  area  is  wetf  wasered  follow  behind  with  a 
roll  of  soft  aluminum  wire  and  a  hammer  and  slake  for  driving. 
Water  again  when  finished. 

Using  this  method,  hundreds  of  feet  can  be  done  in  jusl  a 
couple  of  hours.  No  blisters,  no  sweat.  {The  radiais  do  NOT 
have  to  be  perfectly  straight  i 

Terry  Staudt,  L.P.E.,  WiWUZ 
61ft  N.  Sheridan 
CO  60637 
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We  Did  it  Again! 

Seethe  "KBIUIvVs  Flavorig"  update 
in  the  February  1 990  issue  on  page  59. 
The  correct  source  and  number  for  L6 
(10  mH)  should  be  Digi-Key  M7103. 


ARS  WOCUO 

The  Grand  Island  ARC  notified  us 
that  they  had  sent  (n  the  wrong  post 
office  box  number  with  their  special 
event  station  announcement  (see  page 
50  of  the  March  issue).  The  correct  ad- 
dress  to  OSL  is  ARS  WOCUO,  PO  Box 
462.  Grand  Island  NE  68802. 


D.R.I.G/s  Phone  Number 

See  February's  "Hamsats"  column, 
page  52.  The  correct  phone  number  for 
the  Dallas  Remote  Imaging  Group's 
bulletin  board,  which  incorporates  the 
AMSAT  Bulletin  Board  System,  is  (21 4) 
394-7438. 


New  from 


2000  Channels 
5MHz  to  1500MHz 


JW2S15 

TolslPnie  Freiq-hl  Prepaid 

■ Er. |  r*taa Shipping  Opdonalj 

"I;  jjidffi  cl  ARE002s 

10  A?  £5 '.-  speci  Available 


$ 


695 


mcf€ 


■  Covqis  SMH^  10  1500MHz 
in  AM/FM/Wide  FM  modes 
tit  j  nuous  coverage. 

•  2000  Channel  Memory 
2984  Scan  Frequencies 
4  1 6  Seaicb  Groups 

•  Scan/Search  speeds  up  ro  3t 
merits  per  second 

•  Builr  in  RS232  compute*  in  let  face 

•  25  Day  Satisfaction  Guar  am  ee  Full  Refund  l!  not 
5a  (is!  ted 

•Sm  1    'Hx5    *Wz7-a-D  Wt   21b  10 ci 

•  Supplied  wnii  AC  &  DC  power  cords  Telescopic 
amentia  __ 


.00 


COMMUNICATIONS 
10707 E.  i06ih  Si.  Tndpbi.,  BT«ZS6 

ToU  Free  800-445-7117 

^DsUahttynigl^ 
In  Indiana  317  fl49'2570Oklect    FAX  mi)  849^754 


G5RV  All-Band  QuicKits 


F»i  &  Eitjr  to  Build 

■  I  .nh.H-f  VLiii.l  in  .ifii-jr.  \.-\i 

*  So  m tasupnu  or  *uiiia» 
'  Everything  included 

*  Fisivb  inwuBi  m  minmts 

Qaalttf  C«rap out  bit 

*  Frrefckred  C**.t  Finup 

'  F«%  insal*tol  wx  »JeL 
■0"C4rra£eP  low  aois«  dciiip 
F»(*«t    \ntmn*A   in    (lit  tt» 

AntennasWesi 


mss 


KiSOl)  373-8425 


■  Double  Siz*G5RV 
2CWft  Iti0-l0  Dipate 

*  Fait  £j*  C5RV 

jo^ft  so-joDif*]* 

«H*lfSiMG5RV 
51  ti  40-10  Vipok 

J*  ft  -ViODip^ls 
AdiS^Fait  k  Hut4hnf         Info  $  I 

Bos  ^KfrJ-S.  Pr.v.n.  UT  64605, 
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NO  TUNERS1 

ISIOAAOIALS' 

NO  RESISTORS1 

NO  COMPROMISE' 

|R  EXCELLENT  REVIEWS  JUST 
DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOGUE. 

'$«  n*wi#w  m  Oct  73   13**      *  5*pl   7 3,  13*5      March  73.  14*4 

CO,  Dec.  I  904 

BILAL  COMPANY 

137  Manchester  Drive 

Florissant.  Colorado  BOB  16 

(71 9}  587-0650 
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tTHirJf'i'VJ'ti'tMU  IB^IJ  it^^Tm 


FOR  IBM  &  COMPATIBLES  -  S64.SS  ,  +  s^pppjj 

>  Its  Logging, /Terminal   Coctcat  program  (sunultaneouil'y) 

>  Intcr&ca  with  liaiiftorwc*  K4M  and  ,4£4  P^T-H?  TU* 

>  Reads  Feq  /  Mode  from  fc&m  Sl  KmnooJ  Xcvn  (Mr  rp^> 

>  Autocnaticallv  iuseru  Freq,  /  Mode  /  Daw  /  Ttmc  imo  Lo|t 

>  Allows  mouse  and/or  Function  key  control  of  Terminal  Unit 

>  Search  Log  by  any  field  including  Remarks 

>  Up  to  1800  entries  per  Log  Hie  (depends  on  Std  memory) 

>  Can  capture  all  or  pan  of  any  incoming  data  to  disk 

>  Prims  OSL  labels  and  logbook  sheets 

>  Rim  other  programs  or  DOS  from  wiihmAnt*-! 

>  User  defineabte  coton  for  all  foreground  /  background 

>  Dupe  checking  and  logging  during  digital  QSOs 

>  Shifts  TU  modes.  Baud  Rates,  CW  speed  etc  and  all  other 
necessary  inccrnal  parameters  with  mouse  click  or  key  press 

[Mastcrypd  | 


T*r*  1HI1   I'*  J<*i<» 


CU'ltTY'MnOfl  IM   *****  Vi  nitm 


"i^U.J.LJ 


FOR  II1M  &  COMPATIBLES 
Iwti«ratku  Min-tt-FuitCTUH  Ama 


RAHO  SOFTWAKI: 


>  Logging;  /  TermrnaJ  /  RC  /  Contest  program  (simuttaxieousry ) 

>  Fully  supports  KAM,  PK-232  and  interfaces  with  other  TLh 

>  Reads  andoontrob  [com.  Kerovood,  Ten-Tte,  KsesuXcvrs* 

>  Automatically  inserts  Freq.  /  Mode  /  Dale  /  Tune  into  Log 

>  Allows  mouse .,''  keyboard  control  of  AWanJ  KAMIFK-232 

>  Search  Log  by  any  field  including  Remarks 

>  Log  entries  per  Ole  limiied  only  by  storage  (Hard  disk  recm.) 

>  Scrollable  QSO  bdTcr  >  Selectable  disk  capiure 

>  Sort  and  Pnm  logs  ty  Date,  Prefix*  Country  >  OSL  labels 

>  Run  other  programs  or  DOS  from  wkhinAri&-2 

>  User  defineabte  colors  for  all  foreground  /  background 

>  Dupe  checking,  togging,  Radio  Control  during  digital  QSOs 

>  Scan  Radio  based  on  I  .ok  aearch.  Change  freq,  mode,  VFON 
T'U  mode,  etc,  with  mouse  or  keypress.     [MPr^  irt»i-t»^  rwiuiwii* 

-Submit  Call  Sign  with  Order' fVisi) 


SITES 


PO  Box  1067  -  Vestal,  NY  13851  -  (607-748-9028) 

CIRCLE  338  ON  READER  SERVICE  CARD 


"GUARANTEED  TO  OUTPERFORM" 


THE 


OR  YOUR  MONEY  BACK! 


MOM 


CUTAWAY 
VIEW  9f 
THE  HAM  10 


CIRCLE  355  ON  READER  5ERVICE  CARD 


TEN 
METER 
HAM 
ftm  ANTENNA 

The  "Ham  10"  ten  meter  antenna  is  designed  ana  manufactured  bv  American 

Antenna,  makers  of  tne  world  famous  K4Q  Antenna.  VWtri  a  power  handling 

capacity  of  1500  watts  and  a  band  width  of  is  mhz  between  21  SWF?  points 

the  "HAM  1ET  is  the  perfect  compliment  to  all  single-band  ten  meter  rigs. 

The  stainless  steel  base  of  the  "HAM  10"  is  supplied  with  an 

adjustable  trunk  lip  mount.  Also  available  Is  an  optional  adaptable 

heavy  duty  magnamount 

EXCLUSIVE  FUTURES: 

©  HANDLES  UPT0 1500  WATTS  I 

®  METALPLAS  CONSTRUCTION. 

®  30°  ROTATION  OF  USE. 

®  STAINLESS  STEEL  WHIP  AND  USE 

®  MOUNTS  ANYWHERE  ON  ANY  VEHICLE! 

®  FULLY  ASSEMBLED  WITH  18  Of  RG-58  COAX. 

®  COMPUTER  DESIGNED  ISOLATION  CHAMBER. 

For  A  Free  Brochure,  call: 
1-800*323*5608 

IN  IL  1  800-942-8175 
tOr Write) AMERICAN  ANTENNA  1 500  EXECUTIVE  DR.  ELGIN,  IL 60123 

CIRCLE  92  ON  READER  SERVICE  CARD 
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Number  1 7  on  your  Feedback  card- 


Cassette  Box  Special 

Replace  that  Guy  Lombardo  tape  with  a  5-watt  80m  transceiver! 


by  Michael  Jay  Geier  KB1UM 


he  search  for  suitable  cabinets  for  my 
electronic  projects  has  led  me  to  every- 
thing from  Radio  Shack  project  boxes  to 
dessert  containers  to  pillboxes!  My  perennial 
favorite,  though,  is  the  cassette  box.  These 
cheap  little  gems  are  great  for  lots  of  things, 
including  meters,  battery  holders,  switch- 
boxes,  and  even  entire  perfboarded  circuits. 
And  after  I've  used  my  St  ,50  housing.  I  still 
have  a  cassette!  What  a  bargain. 

So,  naturally,  it  seemed  like  a  good  idea  to 
cry  to  build  an  entire  transceiver  inside  one. 
As  it  turned  out,  it  wasn't  even  an  especially 
tight  squeeze. 

I  wanted  the  rig  to  be  stable  and  sensitive. 
to  have  some  active  filtering  on  the  receiver. 
and  to  generate  sidetone  in  transmit.  Also,  it 
should  include  a  key,  and  put  out  enough 
power  to  make  real  contacts.  And.  as  always 
with  my  projects,  coil  winding  should  be  kept 
to  a  minimum  (1  hate  winding  coils). 

The  result  is  the  Cassette  Box  Special.  It's  a 
5-watt,  80-meter  crystal -control  led  rig  with  a 
direct  conversion  receiver.  It  has  onlv  one 
very  simple  coil  to  wind,  and  only  one  set- 
and -forget  adjustment!  It  uses  12  volts,  and 
pumps  audio  to  a  pair  of  "Walkperson" 
headphones. 


Circuit  Description 

Ql  is  the  crystal  oscillator  for  both  receive 
and  transmit,  It's  a  MOSFET,  Radio  Shack 
used  to  carry  it.  but  has  discontinued  it. 
Check  your  local  store — there  are  still  plenty 
of  them  on  the  shelves.  In  fact,  that's  where  I 
got  mine.  If  you  can't  find  one  locally,  you 
can  order  it  from  the  parts  supply  sources 
shown  at  the  end  of  the  article. 

In  transmit  the  oscillator's  output,  shifted 
down  approximately  700  Hz  by  C4,  feeds  Q2 
(the  driver),  and  Q3  (the  final),  which  is  also 
a  MOSFET  (and  is  still  in  the  Radio  Shack 
catalog).  The  driver  and  final  are  keyed  to- 
gether, while  the  oscillator  runs  full  time. 
Q3*s  output  is  filtered  by  L4  and  its  associat- 
ed capacitors,  and  fed  via  the  TX/RX  switch 
to  the  antenna.  C 15  generates  the  sidetone  by 
forcing  the  audio  amps  into  oscillation.  R14, 
at  the  audio  output,  cuts  the  sidetone  level 
dou  n  to  keep  it  from  knocking  your  head  off. 

In  receive,  the  oscillator  feeds  gate  2  of  Q4 , 
the  mixer.  Gate  1  is  fed  with  the  incoming 
signal,  tuned  by  LI  and  CI 2.  Careful  atten- 
tion to  the  design  of  the  input  coupling  (by  L2 
and  C1 1)  results  in  minimal  detection  of  un- 
wanted AM  signals.  The  mixer's  output  is  fed 


to  the  high  gain  audio  stages,  Q5-Q7,  Capac- 
itors in  the  gate  and  drain  leads  of  Q5  form  a 
low-pass  filter,  removing  some  of  the  high 
frequencies  which  may  be  present  in  the 
received  signal.  C2Q,  in  conjunction  with  au- 
dio output  transformer  Tl ,  provides  a  strong 
peak  in  the  audio  passband  around  700-800 
Hz  and,  with  Q6,  forms  a  fairly  steep  active 
filter.  The  transformer  feeds  the  '"Walkper- 
son'  headphones,  driving  them  with  plenty 
of  volume. 

Finding  the  Parts 

The  TX/RX  switch  has  to  perform  six  func- 
tions, so  a  single  6PDT  switch  is  your  best 

bet.  You  can  buy  one,  or  you  may  be  able  to 
scrounge  one  up  for  almost  nothing.  Kiddie 
walkie-talkies  and  cassette  tape  recorders 
have  this  type  of  switch— you  may  have  a  few 
lying  around.  I  Lroi  my  switch  at  a  hamfest  Of 
course,  you  can  also  gang  several  switches 
together,  or  even  use  a  relay,  though  it  had 
better  be  a  small  one  if  you  want  to  get  this 
thing  into  a  cassette  box, 

The  crystal  can  be  a  surplus  unit  or  one 
ordered  from  a  crystal  house.  Try  to  get  a 
high-activity  crystal.  Most  rocks  work  well, 
but  some  can  be  sluggish,  reacting  badly  to 


~ 


ANTENNA 


Figure  I.  Schematic  for  (he  KBIUM  'Cassette  Box  Special,  ' '  The  switch  contacts  are  marked  as  when  their  functions  are  closed.  That  ist  a  switch 
marked  TX  should  be  closed  in  transmit  and  open  in  receive,     *CJ  mounted  right  atB  +  input. 
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MADISON  *  *  *  SHOPPER 


CALL  FOR  ORDERS 

1  (800)  231-3057 
1  (713)  520-7300  or 
1  (713)  520-0550 
FAX  1  (713)  358-0051 


New  YaesuFM  GOOD Trades  wanted 

Kenwood  TH21 5A.  1H25AT  . TYade  n  your  old  HT 

'  J*t"U  ^lf  r^i  I . i  ■  km  -- I^Clll 

New  Kenwood  TM  73  T  A.  mootfe  ......                           Can 

JCOMIC-24AT.  ..          Call 


TS  790A  Supefkty  2  Meter  70  cm  Rig 

1  2  GHz  Ootion  Available..., 

BWVS300A 

Penla6l46B  

PeniaS728 

Penta3  5uQZ 

Penta  81 T  A       . _ 

Penta  4GX2508       

loom  765 

NYE  MB5A  Tuner 

Alpha  Delta  Trartsilrap  HV 

CSI  Private  Patch  V 


k*i  ■  ■  i  ■  ■  ■  r  ■  ■  ■  ■  p  i  ■  ■  ■  »n  ■  i  <     m  |  |  i  - 


.  Call 
.99.00 
1200 
79  00 
9900 
1200 
79  00 
2695  0O 

629.00 

,,.33.00 
..489.00 


TEXAS  ORDERS  CALL  COLLECT. 

ALL  ITEMS  ARE  GUARANTEED 
OR  SALES  PRICE  REFUNDED. 


AmpireVHR  UHFGaAsFETpreamps     .  .Call 

B3lSP'PL259Sllvarplate(ArnphenolJ             150 

82  -6 1  N  M  ale  ( A  m  phenol)  3  50 

62  202  1 006  N  Male  (99 1 3)  3  50 

Double  Female  UHF ._  l  00 

UGt76RGax  each  40 

Surplus  8bow  PL253LS0239  each  $1 

Receiving  rubes  50-90%  off  kst  price  Ca» 

3AmpflFMeter.2  5"FtoundNew,  Boxed  30.00 

25  pF/lOKV  Doorknob  Cap. 5.00 

1 0OmFd/450V  axtal  cap .4.00 

I  hf oat  Mike  [now  mil.  surplus)  .    ■■  5  00 

VaesuFT747,  757/II            ,. Call 

GGTE  Morse  Tutor  18  00 


USED  EQUIPMENT 

All  equipment,  used,  ctean,  with  90  day  warranty  and  30 
day  trial.  Sim  months  full  trade  against  newequipmani.  Sale 
price  refunded  if  not  satislied 

(800)231-3057 

POLICIES 

Mrtmum  orderS TO. 00  Mastercard,  VISA,  or  CO  D  Ai  prices 

FOB  Houston. exceptas noted  Prices subject »  change  wflhtxri 
noboe  Items  SLiDfecr  to  pre*  sale  Ca»myvr«io  check  inestarus 
ol  your  order  Texas  residents  add  sates  tax  Ai  items  full1  fac- 
tory warranty  plus  Madison  warrant> 
Bird  and  Bel  den  products  In  stock.  Call  today. 


New  Kenwood  TS  950-SD 
Ameco  PT  3  Pre  Amp 

Larsen  2-meier  on  glass 

Anteco  2M,  5/8,  Mag  Mouni,  Comp 
YAESUFtMOOOD 


Cal 


Can 

99  00 

...49  S5 

.  ..25.00 

for  price 


Kenwood  TS  14GS 

Van  Gordon  W«domWA2     — 

Bird  43.  o*rjffienl^ntnc» 

Thousands  of  panel  meters 
Balden  9913,  3267,  fi2l4  Stock 

MICA  Capacitors....  


Can  tor  trade 

„44  00 

Cail 

.3  95  up  CALL 

.  CaJi 
.Call 


Electronics  Supply 

3621  FANNIN 
HOUSTON,  TEXAS  77004 


CIRCLE  25  ON  READER  SERVICE  CARD 


ACCURACY 


PERFORMANCE 


1 0  MHz  Oven  Oscillator        '  *  b 
L0  Hz  to  I  2  CHz    i  PPM  ACCURACY 


ALL  MODELS  HAVE  I  YLAR  WARRANTY 
Optional  factory  installed  rechargeable  batrcry  pack  available 


'■w^n 


COUNIfll 


PIN    .-.i- 
pre  K«iu 


SO  Hz  to  5I2  MHz 

I  PPM  ACCURACY 

TCXO 


VIST 


mum  cftmp 


STRUMENT 


MODEL       PRICE 


DSC0       S  149.49 


EfitO       S17995 


D©!2       $1E*  l~ 


01200     tsmm 


FREQUENCY 
RANGE 


50  H7-512  MHz 


»Hj-VG  l 


2  GH7 


ACCURACY  0VEH 
TEMPERATURE 


1  PPM  17*  35'C 
TCXO 
9*5£ 


01  ppwao--«crc 

PBOPOflTlOHAL 
10  MHz  OVEN 


READ 
OUTS 


SENSITIVITY  TYP 

50  H*25  MH* 


MMV 


IS  to  50  MV 


25  MHi  4&0  MHz 


450  Mi- 


POWER 
REQ 


300  MA 


12 
REQ   F 

SOD  MA 


FOR  DEALER  LOCATIONS 

OFI  PHONE  ORDEF 

800* 

4S60  Pfotfucuan  Avenue 

San  Piegc  2 1 

California  Cat!  &19-S79-7171 

Teler  aS97120—  DATAMAX*  1 03 

E>  AGE 


jt_j 


A0 12  AC- ADAPTER  59.95 


TO 200  BNC-BASE  21    ANT   $S.9£ 


BAC12  $34  95        BAGS     £29  95 


CIRCLE  342  ON  READER  SERVICE  CARP 
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Enjoy 

Martin 

TOWER 

and  HAZER 


Never  climb  again  with  mis  tower  and  elevator 
system  MARTIN  TOWERS  are  made  o*  alum- 
inum and  specifically  engineered  for  use  wiih 
THE  HAZEFi  AH  bolted  construction,  no  welds 
Easy  lo  install  hinge  base,  walk  up  erection, 
next  plumb  with  leveling  bolts  in  base.  Mount 
antennas  and  rotor  on  HAZER  in  vertical 
upright  position,  men  winch  to  top  tff  tower  for 
normal  operating  position.  Guy  wires  fasten  to 
HAZER  or  above  HAZER  at  lop  of  tower.  Safety 
lock  system  operates  while  raising  or  towering 
Never  can  fall-  Photo  shows  HAZER  and 
antenna  at  top. 

SPECIAL  TOWER  PACKAGE  prices  include 

every! rung  but  rotor  and  antenna  50'  MM 8 
alum  tower  hit  form,  hinged  base,  concrete 
Tooting  section,  HAZER  kit,  Phill/atran  guy 
wires,  turn  buck  lea,  earth  screw  anchors.  10' 
mast,  thrust  bearing,  tool  kit.  rated  at  15  sq  ft 
antenna  load  @  70  JVJPH  $192595  FOB 
Boon  villa 


fr 


5ff  M-13**o^H?«5-  **m©p.s±s  33cv-  JT1S37M 

4CrfcM3*vmtpwar.  *#-wp»s*s  a&?«F  MtlM 

30  U-U  giuftt  lo*ra.  ww  p*^  k  aix>*  1 2**  ?4 

H^P  J  ?3i  Holr.  I  jly  itlum  1?  «q  fl  wffi0  Id    £iT.H 

HAZ£A  1  *q*  Fkjtm  K  -  Sta  ■Jjjrti  S  5q  ft  whtf  tfl  ZJ3-W 

HAZER  *  rai  HoTin  ?&  -  Myy  gilt  l«  18  iq  H  wrrtd  Id        591 -BS 


Satisfaction  guaranteed.  Call  loday  and  charge 
to  Visa,  MasterCard  or  mail  check  or  money 
order.  Immediate  delivery. 


Glen  Martin  Engineering,  Inc. 
R  2,  B322,  Boonville.  MO  65233 


816-882-2734 

FAX:  816-882-7200 


CIRCLE  72  ON  READER  SERVICE  CARP 


DIGITAL  VIDEO  STABILIZER 

REMOVES  ALL  VIDEO  COPY  PROTECTION 


While  watching  renlal 
movies,  you  wilt  notice  an- 
noy! ng  periodic  color 
darkening,  color  shift,  un- 
wanted lines,  fleshing  or 
jagged  edges.  Thesis  caused 
by  the  copy  protection  jam- 
ming signals  embedded  in 
the  video  tape,  such  as  Mac- 
revision  copy  protection, 
THE  DIGITAL  VIDEO  STABI- 
LIZER  COMPLETELY 
ELIMINATES  ALL  COPY 
PfOT¥CTK>lS  AND  JAM- 
MING SIGNALS  AND 
BRINGS  YOU  CRYSTAL 
CLEAR  PICTURES. 

WARNING 

THE  DIGrTAL  VIDEO 
STABILI2ER  IS  INTENDED 
FOR  PHVATE  HOME  USE 
ONLY.  IT  IS  NOT  INTENDED 
TO  COPY  RENTAL  MOVIES 
OR  CQFYFBGHTED  VIDEO 
TAPES      THAT  MAY 

CONSTITUTE  COPYRJGHT 
INFRINGEMENT. 


FEATURES 

•  Easy  1o  use  and  a  snap  to 
install 

•The  best  and  moat  excit- 
ing video  stabilizer  in  the 
market 

•  St ate- or  the- Art  Micro- 
chip Technology 

•  100%  automatic 

•  Works  on  all  VCRi  &  TVi 

•  Similar  units  sold  else- 
where  for  £99 

•  Light  weight  &  compact 

•  Uses  a  standard  9  Vott 
battery  {lasts  1  -  2  years ); 
bAtlsry  not  included 

•  Fast  Shipping 

•  Air  Shipping  Available 

•  UNCONDITIONAL  30 
days  money  baca 
guarantee 

•  1  yearwamsnty 

Special 

$49* 

($4p&h) 


ea 


ToOrder:    Visa,  M/C,  COD      M-F;  9-6 
1-800-445-9285     or    516-568-9850 
SCO  Electronics  Inc.  Dept  CV9 

5dt  W  Merrick  Rd      Valley  Stream      NY      1 1! 


CIRCLE  382  ON  READER  SERVICE  CARD 
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Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW"  Model  83000A,  designed 
to  measure  both  FWD/RFL  power  in  CW 
and  FM  systems  simply  and  quickly. 
Then  with  a  "FLIP"  of  a  switch, 
measure  "PEAK  POWER"  in  most 
AM,  SSB  or  pulse  systems.  Our 
Model  B3000A  features  a  complete  se« 
lection  of  plug-in-elements  plus  a  2 
year  warranty.  This  makes  the 
Model  830O0A  an  investment  worth 
looking  at.  So  go  ahead,  take  a 
"PEAK",  you'll  like  "WATT"  you  see! 
Contact  us  for  your  nearest  autho- 
rized Coaxial  Dynamics  representa- 
tive or  distributor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway   I 

Cleveland,  Ohio  44135 
216-267-2233 
1-800  COAXIAL 
Telex  98-0630 

Service  and  Dependability. . .  a  Part  of  Every  Product 

See  us  at  Dayton,  Booths  401  -402 


CIRCLE  186  ON  REAPER  SERVICE  CARD 


SAY  YOU  SAW  IT  IN  73 
AND  GET  A  $5  REBATE 

(ASK  AZIMUTH  FOR  DETAILS] 


(•IRiJioHnB 


Model  AR&1 


A  Crystal  Acrylic 
World  Globe 


fti$f^  '■■  mh  M  Zones 


&  Radio  Prefixes 


NOW— YOU  CAN  SEE  THE  WORLD  OF  AMATEUR 
RADIO.  VISUAUZE  HOW  YOUR  SIGNALS  SKJP  AROUND 
THE  EARTH!  A  practical  and  decorative  add  won  to  your 

shack!  This  superb,  hand-blown  12  clear  acryNc  world 
globe  shows— OX  radio  prEfixas,  world  radio  zones, 
latitude  &  longitude,  the  International  Date  Line,  cities, 
countries  &  much,  much  more  The  first  of  its  kind.  An 
accurate  working  glebe  And  it's  American  marie  with 
over  40  hand-crafted  steps  Ht-ftcti  &  h>quaiHy! 

A  "SEE-THRU"  GLOBE  WITH  BEAUTIFUL  COLORS.  Gray  land  masses,  ctear  oceans,  bright  red  radio  prefixes  (325  +  )  & 
rones,  with  btack  nomenclature  tor  countries  &  cities  incredible  quality  Its  almost  art1  Sure  to  fascinate  for  years  to  come 

A  GREAT  GIFT.  NEVER  AVAILABLE  BEFORE':  Perfect  tot  every  sttack  And  Discerning  DXers&  radio  enthusiasts  alike  will  h 
it  The  nandsome  acrylic  base  strews  ott  your  RadioSpttere^and  it  appears  to  virtually  float  over  year  desk,  Your  XYL  will 
love  it  too! 

MARK  YOUR  SIGNAL  PATH  RIGHT  ON  THE  RadioSphere!  Unlike  opaque  globes,  you  can  use  the  while  wax  pencil  (provided) 
lo  track  the  distances  from  your  QTH  In  the  DX.  Then  rub  it  oft  and  start  fresh.  All  graphics  sealed  &  protected  inside. 

HURRY!  WE  0MLY  HAVE  A  LIMITED  QUANTITY  AVAILABLE  FOR  THE  SEASON!  Don't  be  disappoints  ACT  NOW  &  Order 
TODAY.  SATISFACTION  GUARANTEED,  {Model  ARS1)  AitMl/m  World  RadioSphere^1  Just  S119  95  (S6.95  S&H) 

Available  at  HENRY  RADIO.  ALL  HAM  RADIO  OUTLETS 

And  A. E-S.  STORES 

Call  or  Send  For  Your  Azimuth    *z=^  yu^ 
World  BadioSphere  Today!      Q£j  ^_ 

SEND  TO:  Azimuth  Communications  Corp. 
3555  Fourth  Street,  Santa  Rosa,  CA  95405  USA 
1-707-577-8007  for  information  or  FAX  1-707-577-8247 
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(Foreign  orders  please  inquire  for  Shipping  &  Handling) 

Credit  Canl  Orders  Call  'oil  Fre 

Nationwide  1-800-882-7388 

I9AM10  6PMPSTI       Made 

in  USA 


Allow  4  to  6  Weeks  Oe J < very 
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the  change  in  load  presented  to  ihe  oscillator 
when  you  key  the  rig.  In  particular,  avoid 
3.579545  MHz  colorburst  crystals,  as  many 
don't  work  too  welL  Besides,  using  that  fre- 
quency is  just  asking  for  TVI  problems,  both 
to  and  from  your  neighbors.  You'd  be 
amazed  at  how  loud  their  TVs'  color  oscilla- 
tors can  sound  in  your  receiver.  Good  fre- 
quencies to  try  are  3.560  MHz  and  3.710 
MHz,  the  recognized  QRP  frequencies. 

The  type  of  crystal  you  use  may  affect  the 
amount  of  transmit  offset  provided  by  C4. 
For  more  offset,  increase  the  value  of  C4;  for 
less,  decrease  it.  You  can  get  multiple  fre- 
quency operation  by  using  more  than  one 
crystal  and  a  selector  switch,  if  you  can  fit  it 
all  in  the  box.  If  the  frequencies  are  as  widely 
spaced  as  those  two,  though,  you  may  have  to 
retune  C12  when  you  switch  frequencies. 

LI  is  an  antenna  coil  from  an  AM  transistor 
radio,  At  worst,  you  can  buy  a  radio  and 
remove  the  coil.  I  used  one  from  a  Radio 
Shack  Fiavoradio,  and  it  worked  fine.  Just 
about  any  AM  coil  should  do.  If  it  has  a  tap  or 
other  windings*  leave  them  unconnected  and 
use  the  longest  winding.  Simply  remove  the 
coil  from  its  ferrite  core  and  then  wind  S  turns 
of  wire-wrap  or  similar  wire  around  it. 
spread  out  over  its  length,  to  make  L2, 

Winding 

There's  only  one  coil  to  make.  Get  a  T50-2 

toroid  and  wind  15  turns  of  #26  enameled 
wire,  spreading  it  two-thirds  around  the 
toroid .  Coat  it  with  nail  polish  to  hold  the 
windings  in  place,  and  youVe  done. 

Construction  Details 

The  key  word  here  is  *  "flat.  *'  First,  prepare 
the  cassette  box.  I  used  a  clear  one.  and  1 

suggest  you  do  the  same.  They're  popular 
and  easy  to  find,  and  the  result  is  pretty  and 
interesting.  Separate  the  two  halves,  and  then 
clip  off  the  spindles  with  a  pair  of  dikes.  Be 
careful  not  to  crack  the  box,  as  the  plastic  is 
very  brittle.  Now,  run  your  soldering  iron 
over  the  spindle  stumps  to  flatten  them  out. 
A  few  words  about  working  with  this  kind 


The  *  *  Cassette  Box  Special ' '  80m  CW  transceiver. 


Parts  List 

Ql 

BS170 

Dig?-KeyBSl70 

Q2,Q7 

2N2222 

RS  276-2009 

Q3 

IRF51 1 

RS  276-2072 

Q4 

3N204  or  40673 

Jameeo  40673 

Q5,Q6 

MPF102 

RS  276^2062 

X1 

CRYSTAL 

L1 

AM  antenna  cotl  from  radio 

L2 

5  turns  spaced  over  length  of  Li 

L3 

100  uH  choke 

RS  273-102 

L4 

15  turns  #26  enameled  wire  on  T50-2  toroid 

RadiokitTSO-2 

Tt 

IRQ  OT  to  3Q  audio  output  transformer 

RS  273-1380 

CI 

100  pF,  25V  or  more 

C2,C3fC7,Cl7 

0.1  pF 

RS  272-109  (5  per  pack) 

C4 

470  pF 

C5.C15 

100pF 

06,013,014, 

Cl6fCl8 

0.01  mf 

C8.CtQ.C20 

0^001  uF 

C9 

220  pF 

C11 

47  pF 

C12 

5-50  pF  trimmer 

RS  272-1340 

C19 

1  ^F,  25V  or  more 

C21 

10  pF,  25V  or  more 

R1 

1  megO 

R2tH3 

470D 

R4 

■iQOQ 

RS 

100KO 

R6 

2.2KO 

R7.R13 

10KQ 

R8,R10;R12 

100KQ 

R9,R11PR14,R15 

1KO 

RX/TX  SWITCH 

6PDT 

Heatsink 

TO220 

RS  276-1363 

Sources: 

Oigi-Key  Corp. 

Radiokit 

701  Brooks  Ave.  South 

PO  Sox  973 

P.O.  Box  677 

PelhamNH  03076 

Thief  River  Fails  MN  56701-0677 

(603) 635-2235 

(800)  344-4539 

. 

of  plastic:  The  only  way  I've  ever  found  to  do 
it  is  with  heat.  Attempts  at  drilling  resulted  in 
a  cracked  or  broken  box.  The  stuff  melts 
easily  and  can  be  shaped  or  formed  any  way 
you  like.  Try  not  to  breathe  the  smoke, 
though,  as  it  can't  be  very  good  for  you. 
Also,  always  wipe  and  tin  your  iron  tip  after  it 
touches  the  plastic,  or  the  tip  may  become  too 


contaminated  to  melt  solder.  If  possible,  use  a 
separate,  cheap  iron  to  do  your  plastic  melt- 
ing.. 

You  will  have  to  make  some  holes  in  the 
box,  but  save  that  until  after  you *ve  built  the 
board,  because  the  holes'  locations  wiJl  de- 
pend on  your  placement  of  the  switches  and 
jacks, 
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Cut  a  piece  of  perfboard  to  fit  the  cassette 
box.  If  you  use  the  Radio  Shack  audio  output 
transformer,  as  1  did.  you  will  have  to  cut 
away  enough  of  the  board  to  allow  the  trans- 
former to  fit  in  the  boxt  because  it  is  too  thick 
for  mounting  on  the  board.  In  fact,  the  trans- 
former doesn't  quite  make  it  as  u  is,  and  the 
plastic  flanges  where  the  wires  exit  will  have 
to  be  melted  a  little  to  make  it  slightly  thinner, 
Tf  you  can  get  a  smaller  transformer,  do  so, 
although  you  may  have  to  experiment  with 
the  value  of  C20  to  make  it  resonate  around 
700  Hz.  The  exact  frequency  isn't  critical: 
you  just  want  it  to  peak  somewhere  near  the 
CW  pitch  you  like  to  hear. 

The  final  transistor  must  be  heat-sinked. 
Don't  forget  to  use  silicone  heatsink  grease 
for  efficient  heat  transfer.  Bend  the  fins  of  the 
heat  sink  flat  so  it  will  fit  into  the  box. 

Assemble  the  circuit,  placing  the  TX/RX 
Nwitch  and  power,  earphone,  and  antenna 
jacks  at  the  edges  of  the  board.  Although 
layout  isn't  critical,  try  to  keep  the  audio 
output  transformer  away  from  the  antenna 
coil  (LI  /L2),  or  feedback  can  occur.  Be  espe- 
cially careful  to  wire  the  TX/RX  switch  cor- 
rectly, I  have  marked  the  switch  contacts  as  to 
their  function  when  closed.  That  ist  a.  switch 
marked  TX  should  be  closed  in  transmit  and 
open  in  receive.  The  two  double-throw  con- 
tact sets  are  marked  in  obvious  fashion. 

if  you  can't  find  a  100  |iF  capacitor  (CI ) 
that's  thin  enough,  use  two  47  |iF  caps 
in  parallel-  The  exact  value  isn't  critical. 
Also,  place  C3  (0/1  (iF)  right  at  the 
DC  power  input  jack  for  maximum  pro- 


tection from  RF  feedback  and  instability, 

fused  an  eighth-inch  earphone  jack  for  DC 
power,  a  stereo  jack  for  the  headphone  out- 
put, and  a  phono  jack  for  the  antenna.  Wire 
the  headphone  jack  using  only  the  tip  and 
midpoint,  leaving  the  ground  (ring)  uncon- 
nected. That  wayr  the  left  and  right  phones 
work  in  series,  which  seems  to  provide  the 
best  sensitivity,  AlsoT  I  used  a  microswitch 
with  a  lever  arm  for  the  key,  mounting  it  on 
the  board  so  that  it  stuck  out  through  a  hole  in 
the  top  of  the  box.  If  you  elect  to  use  a 
separate  key.  keep  the  wires  under  one  foot  in 
length.  Do  not  use  an  electronic  keyer,  as  all 
the  current  for  the  transmitter  passes  through 
the  key! 

After  assembly,  check  for  any  wiring  or 
polarity  errors.  Be  especially  careful  to 
match  the  polarity  of  the  DC  power  jack  to 
that  of  your  power  source!  Next,  place  the 
TX/RX  switch  in  receive  and  then  connect 
power,  antenna,  and  headphones.  Adjust  C 12 
for  maximum  signal  or  band  static.  It  should 
sit  at  about  14  total  rotation.  The  peak  is  very 
sharp,  and  it  may  take  a  few  tries  before  you 
get  it  just  right.  1  made  a  hole  in  my  box  so 
that  I  could  touch  it  up  if  necessary. 

Slide  the  board  into  the  large  part  of  the 
cassette  box  and  mark  the  spots  for  the  holes 
for  the  switch,  key,  and  jacks.  When  you're 
done  making  them,  assemble  the  box  and 
melt  the  edges  together.  That's  it! 

Operating  Tips 

The  radio  is  designed  to  operate  from  12 
volts,  and  will  work  OK  from  about  10-14. 


At  12  volts,  it  produces  approximately  5 
watts  in  transmit.  Use  D  batteries  or  a  geU- 
cell,  as  the  transmitting  current  drain  is  sub- 
stantial enough  to  wipe  AA  cells  out  in  short 
order. 

Like  most  direct  conversion  rigs,  the  re- 
ceiver is  fairly  microphonic.  That  isf  if  you 
tap  on  it,  you'll  hear  it  in  the  headphones,  It 
should  not  oscillate  or  show  any  other  kind  of 
instability.  If  it  does,  try  reversing  the  output 
leads  from  Tl  (the  side  going  to  R14)«  Also, 
the  rig  is  best  operated  on  battery  power,  to 
avoid  hum  problems.  In  some  locations  you 
may  get  some  hum  induced  from  the  table  on 
which  the  rig  sits  because  there  is  no  shield- 
ing in  the  box.  Try  placing  the  radio  on  the 
battery  pack. 

There  is,  of  course,  no  sideband  filter,  so 
you!!  hear  signals  on  either  side  of  zero  beat. 
If  you  hear  a  strong  signal  but  get  no  response 
to  your  call,  the  other  station  may  be  listening 
on  the  wrong  sideband  to  hear  you!  Oh  well, 
such  is  life  in  the  direct  conversion  world. 

Finally,  avoid  long  keydown  periods.  Al- 
though the  rig  is  stable  into  all  but  the  worst 
SWR,  the  heat  sink  is  small  and  gets  pretty 
hot.  You'll  notice  the  box  getting  warm,  but  it 
shouldn't  be  a  problem  with  normal  use. 

Enjoy    your    "Cassette    Box    Special/ 
Youll  have  fun  with  it  on  the  air,  and  it's 
guaranteed  to  turn  a  few  heads  when  you 
show  it  around! 


Michael  Geicr  KBWM  is  73  '$  troubleshoot- 
ing  *  'Ask  Kahoom ' '  columnist.  You  can  reach 
him  atPOBox  64766,  S.  Burlington  VT  05406. 


ow  receive  or 
leave  messages 
with  other  local  hams 
using  the  16K  Bulletin 
Board  featured  on  the 
smallest  TNC  available  - 
the  Heath*  HK-21 
Pocket  Packet, 

The  BBS  operates 
under  your  call  with 
simple  commands 
like  Send  or  Write  a 
message.  Kill  a  message 
and  read  the  File 
messages  currently  on 
the  system.  And  the 
HK  21  Pocket  Packet  is 
fully  TNC-2  compatible. 

Hookup  is  easy. 
Plug  in  supplied  cables 
instantlv  to  most 


HT  s*  or  wire  a  separate 
cable  into  vour  mobile 
orbaseVHFurUHF 
rig.  Connect  your 


Get  your 
message 
across... 
even  when 
no  one  is 
listening. 


computer  via  RS232 
and  you're  readv  to  call 
a  fast  growing  number 
of  packet  hams. 

The  HK-2I  Pocket 
Packet  requires  only  a 
single  l>VDC@<?0niA 
power  source  or  as 
little  as  29mA  from  an 
optional  HKA  21  I, 
internallv  mounted  4.8 
voll,120'mAh,NlC;AD 
batten . 

The  Heath lL  HK- 
21  Pocket  Packet  - 
C1QQ  QC  <*™*"»r 

?t77i7*J    net  price) 

To  order  caU 
1-800-253-0570 


For  information  on 
Heath's  complete 

line*  if  a mateu  r  rad  i o 
products  call 
1-800-44-HEATH 
for  your  FRIT! 
Heathkir*  catalog. 


A  subsidiary  ol  Zcmtl 
Electronic  *.  ( lorporui 
>8<i,  IUmiIi  c '.ompjiiy 


Best  to  start  with. 


Best  to  stay  with, 

Heath  Company 

Benton  Harbor,  Ml  49022 
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VIDEO  UX  BOARD 


■Custom  Graphics  with  your  Call  Sign 

■4  Screens  (2  Hi-res/2  color  bar) 

•  1 2  VDC  Operation 

'Instant  Video  ID 

■Video  Relay  for  switching  in  Live 

Camera  Video 
■Built-in  Automatic  Sequencer-Timer 

(steps  through  all  four  screens) 

VDG-I  with  pre-programmed  calls: 

$99 

Call  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  T.R,  77  *  FincHay,  OH  45840 
{419)422-8206 

ELKTRONICS 


YBRSK 


l2S3eiR  77 
Findlag,  OH  153*3 


MBLVB-WB8ELE     A  kauhlv    © 

W     .      'hi.-  it.  «|t   ..  m 

ii  ESS  *  """" 
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CIRCLE  8  ON  READER  SERVICE  CARD 


introducing  the  only 
compact  HT  designed  for 
you — Heath's  new  2-meter 
and  450  MI  I/.  Micro-Deluxe 

handheld  transceivers, 
Buik 

with  a 

receiver 

sensitivity 

of  0.158  **V 

for  12dB 

SIN  A IX  the 

micro-sized 

HW2P  or  HW4P 

measures  an 
unfx*lievable 
kV8"Hx 

2-l/l6wWx  1-1      D. 
Buttery-packs  hinge 
onto  the  back  of  the 
unit  so  the  HT  retains 
the  same  basic  form, 
even  with  the  largest 
capacity  batteries*  Slip  it 
into  your  pocket  or  hook 
it  on  your  belt  -  no  more 
hassles  with  bent  clips  or 
tangles  with  car  sealbelts. 
Heath's  new  microti  ITs  will 
go  anywhere  you  do. 

The  art  of  Easy  Operation. 

Enter  frequencies  directly  from 
the  full-function  keyboard  or 
QSY  from  the  displayed  frequency 
via  the  rotary  frequency  selector. 
Scan  between  two  frequencies, 

m  1  Mhz  or  scan  all 
except  between  two 
frequencies.  Scan  favorite 
memory  channels  (useful 
I*  >r  temporarily  locking  out  a 
busy  channel),  scan  first  ten 
memory  channels,  last  ten  or 
all  twenty.  All  scanning 
modes  support  either  Pause 
scan  (stop  on  active  channel 
t  hen  resume)  or  Busy  Scan 
(stop  on  active  channel  and 
hold).  One  button  Call 
channel  is  a  quick  way  to  get 

to  your  favorite  rep        r  <  »r 
simplex  frequency. 


The  art  of  Low  Power 

Consumption,  With  only  46  mA 
required  for  RX  squelched,  and  12<K) 
mA  for  full  5  watts  TX  output,  these 
new  handhelds  are  the  most  efficient 
designs  available,  A  nine-step 
battery  saver  defaults  to  22  mA  in 
receive,  but  life  can  be  further 
extended,  approaching  only  10  mA 
average  RX  current  squelched. 


UW2P  shown  actual  size. 


\*; 
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The  art  of  5  Watts  Power.   With 
the  optional  12V,  600  mA/h  baitery- 
pack,  the  HW2P  and  HW4P  offer  hill 
5  watts  out  in  HighT  3*5  waits  in 
Medium  and  300  mW  in  Low,  The 
"2  V  batten  -packs  UG0  mA/h.  700 
mA/h,  1200  mA/h)  offer  2  watts  in 
High,  1  watt  in  Medium,  and  300  mW 
in  Low.  The  1.2  V,  700  mA/h  battery 
is  included  standard  with  the  HTs. 

Full  Line  of  HT's.  Also  new  are 

the  Heath  2-meter  and  n< )  Mil/ 
Mini-Deluxe  handheld  transceivers* 
Only  slightly  larger  than  the  Micro- 
Deluxe  HTs,  with  all  the  same 
exciting  features. 

Discover  i  he  art  of  small  talk,  call 
your  authorized  Heath  dealer  about 
the  complete  line  of  Heath  NTs  and 
Heathkil  station  accessories  today. 


****** 
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Oetanart  Amateur  Supply 

Ne*C3$feD€ 

The  Ham  Station 

Ewnsvie  IN 

Henry  Radio 

Los  Angeles.  GA 

N  S  G  Electronics 

M  anni.  FL 

N,  Olmsted  Amateur  Radio  Depot 

N,  Olmsted,  OH 

Portland  Radio  Supply 

Portland,  OR 

RF  Enterprises 

Merrifeld.  MN 

Ross  Distributing 

Preston,  0 

RILBectroncs 

nanwon  urt 

Te  us  Tower* 

PbntTX 

VHFCornmunicafioiis 

NY 
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For  your  free  Heathkit 
catalog,  call 

1-B00-44-HEATH. 


Best  to  start  with. 
Best  to  stay  with. 

Heath  Company 

Benton  Harbor  Michigan  49022 


SEE  US  AT:   ORLANDO  HAMCATION   MARCH  23-25 
DAYTON  HAMVEHTION    APRIL  27-29 


Number  1 S  on  your  Feedback  card 


TTYLOOP 


MarcL  Leavey.  M.D.  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  21 208 

BacktoBCNU 

In  February  I  began  to  look  at 
ways  to  digitize  images  into  a  form 
that  could  be  transmitted  to  an 
amateur  over  radio  links,  giving 
new  meaning  to  the  acronym 
'BCNU ."  While  the  previous 
board  covered  was  directed  more 
at  the  mainstream  computer  mar* 
ket>  this  month's  entry  has  a  clear 
vector  into  our  sector. 

MFJ  Enterprises,  Inc.,  is  a  com- 
pany well  known  to  many  of  us  for 
its  fine  line  of  amateur  radio  equip- 
ment. They  have  entered  this  mar- 
ket with  the  MFJ-1292  "Picture 
Perfect'*  video  digitizer.  Aimed 
squarely  at  the  amateur  radio 
market,  this  board  offers  some 
features  which  uniquely  suit  it  to 
the  task  at  hand. 

The  MFJ-1292  is  a  ^-length 
card,  which  can  be  installed  in  any 
available  8-bit  slot  In  an  IBM  PC/ 
XT/AT  compatible  computer  An 
onboard  DIP  switch  allows  config- 
uring the  board  for  other  than  the 
default  port  address  of  0330  hex- 
Once  plugged  into  the  computer's 
busf  video  input  is  fed  to  a  |ack  on 
the  card,  and  a  small  controller 
box,  sporting  brightness  and  con* 
trast  controls,  is  plugged  in  as 
well.  The  latter  uses  a  small,  5-pin 
header  plug  that  may  take  a  bit  of 
fiddling  for  less  agile  hands. 

An  external  monitor  may  be 
connected  as  well  to  another  RCA 
jack  on  the  card.  This  may  be  use- 
ful for  adjusting  the  contrast  and 
brightness  of  the  incoming  image. 

Using  the  'Picture  Perfect" 
MFJ-1292 

Once  installed,  the  board  is  ad- 
dressed through  a  supplied  pro- 
gram, MFJPICEXE.  Loading  the 
program  reveals  options  includ- 
ing: 

A.  Change  digitizer  port  address 

B.  Digitizer  brightness  adjustment 

C.  Capture  picture  from  camera 
into  buffer 

D.  Display  picture 

E.  Save  raw  digitizer  data  to  disk 

F.  Load  raw  digitizer  data  from 
disk 

G.  Save  compressed  picture  to 
disk 

P.  Save  PCX  format  file  to  disk 
S.  Save  multilevel  SSTV  image  lo 
disk 


Amateur  Radio  Teletype 

As  you  can  see,  other  than  just 
capturing  and  saving  an  image, 
you  have  quite  an  array  of  options. 

This  screen,  and  at!  subsequent 
options,  are  displayed  on  a  simply 
formatted  text  screen.  Either  the 
initialed  letter,  or  in  some  cases  a 
function  key,  may  be  used  to  se- 
lect an  option.  A  mouse  is  neither 
supported  nor  required,  and  the 
only  graphics  display  is  for  view- 
ing a  captured  picture  This  would 
presume  that,  if  displaying  an  im- 
age was  not  a  requirement,  about 
any  display  would  suffice. 

Initially,  the  brightness  of  the 
digitizer  may  be  adjusted  by  se- 
lecting option  "B"  and  using  an 
on-screen  bar  graph  to  set  the 
contrast  and  brightness  controls 
to  mid  range.  Finer  adjustments 
really  require  looking  at  each  cap- 
tured image,  making  the  neces- 
sary adjustments,  and  capturing 
and  viewing  again. 

Typing  MC"  initiates  a  capture, 
a  process  which  takes  several 
seconds.  The  image  must  remain 
stationary.  Digitizing  a  moving  im- 
age, such  as  a  live  subject  or 
something  on  a  television  show,  is 
very  difficult. 


Saving  Your  Data 

Images  may  be  saved  to  disk  in 
a  variety  of  formats.  The  most  ver- 
satile, from  the  program's  point  of 
view,  is  raw  data.  This  allows  all 
other  permutations  to  be  selected 
at  a  later  date.  All  other  options 
lock  you  into  the  mode  selected.  A 
compressed  picture  format  is  pro- 
vided, which  is  supported  by 
MFJXFER,  a  program  which  can 
send  pictures  m  this  format  over 
packet  circuits.  For  general  utility, 
the  PCX  format,  also  known  as 
Z-Soft  format  and  used  in  that 
company's  PC  Paintbrush  series 
of  programs,  is  also  supported. 
Within  that  mode,  data  may  be 
saved  in  five  formats:  B&W  (640x 
200x2),  CGA  (320x200x4),  EGA1 
(640x350x16),  EGA2  (640x400x 
16)t  and  VGA  (320x200x256). 

Note  that  while  display  of  an 
image  on-screen  is  limited  by  the 
installed  graphics  adapter  (3  VGA 
image  display  cannot  be  accom- 
plished on  an  EGA  or  CGA 
adapter,  for  example),  you  can 
save  pictures  in  any  of  the  above 
formats.  Images  can  be  saved  at 
resolutions  higher  than  what  you 
have,  for  others'  benefit. 

Along  with  the  M  FJPIC  program 


detailed  above,  the  MFJ-1292  is 
supplied  with  several  other  useful 
routines.  MFJVC.EXE  allows  you 
to  view  saved,  digitized  pictures, 
or  pictures  received  over  the 
air,  A  screen  capture  utility, 
MFJ8CD.COM.  allows  graphics 
images  from  CGA,  EGA,  or  VGA 
displays  to  be  captured  for  later 
use.  MFJBCC.EXE  converts  pic- 
tures saved  by  MFJBCD  or 
MFJPIC  to  a  format  suitable  for 
transmission  over  packet  radio. 
This  transmission  may  be  accom- 
plished by  MFJXFER.EXE,  anoth- 
er included  program,  or  with  MFJ- 
MULTI.COM 

A  review  of  a  digitizer  would 
somehow  not  be  complete  without 
a  sample  image,  and  I  hope  Fig- 
ure 1.  fills  the  bill.  This  is  a  VGA 
mode  (320x200x256)  image  of  the 
same  photo  of  my  son  that  I  used 
to  look  at  the  previous  digitizer  in 
the  February  column.  With  a  gray 
scale  pixel  format  you  can  stretch 
and  shrink  easier,  but  it  does  de- 
grade sharpness  a  tad. 

A  Mixed  Bag 

Now,  there  is  no  facility  to  edit 
the  saved  pictures.  This  would 
presume  some  other  graphics 
program  which  could  handle  the 
PCX  format.  A  picture  could  be 
saved  in  PCX  format,  edited,  and 
loaded  back  into  the  system  in  its 
revised  form.  No  format  conver- 
sion is  possible,  however. 

Other  problems  with  this  sys- 
tem revolve  about  the  timing  and 
method  of  image  capturing.  The 
time  required  for  an  image  cap- 


ture is  long  enough  that,  as  noted, 
a  moving  image  cannot  be  used.  I 
tried  to  have  one  of  my  children  sit 
in  front  of  the  camera  for  this  re- 
view, but  settled  on  a  photograph 
when  it  became  apparent  that  a 
live  target,  at  least  a  young  one,  is 
not  a  feasible  subject.  Further,  the 
requisite  lapse  between  adjusting 
the  contrast  and  brightness  and 
viewing  the  results  makes  obtain- 
ing the  optimum  setting  a  bit  of  a 
hit  or  miss  situation. 

For  many  situations,  the  gray 
scale  type  image  produced  by  the 
MFJ-1292  is  preferable  to  the 
dithered  dots  of  other  digitizers, 
Additionally,  with  packet  picture 
interchange  addressed,  the  MFJ- 
1292  fills  a  unique  niche  in  the 
market.  As  I  suggested,  a  mixed 
bag  if  ever  there  was  one! 

For  amateur  radio  use,  and 
some  desktop  publishing,  where 
the  gray  scale  ability  of  the  MFJ- 
1292  is  important,  this  may  be  the 
best  card  to  have,  For  a  package 
price  of  $199.95.  this  unit  is  well 
within  range  tor  many  interested 
amateurs.  Drop  a  note  to  MFJ 
Enterprises,  Inc.,  PO  Box  494t 
Mississippi  State  MS  39762,  for 
more  information.  As  always,  be 
sure  to  mention  'RTTY  Loop" 
when  you  do. 

I  remain  available,  albeit  on  an 
irregular  basis,  on  CompuServe 
(ppn  75036.2501)  and  Delphi 
(username  MARCWA3AJR)  for 
your  comments,  questions,  and 
critiques.  Let's  try  to  get  out  the 
soldering  iron  for  next  month's 
RTTY  Loop! 


•~:»S*& 
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Figure  1.  Photo  digitized  with  MFJ-1292  at  VGA  (320x200x256)  resolution. 


52     73  Amateur  Radio  •  April,  1990 


Discover  — 

CAROLINA  WINDOM 


80-10M 
Usetransmatch 
132  overall 
Matching  Xf  MR 
Line  Isolator 

Coax  fed 

Assembled 

$69.95 


High  performance 
Proven  Results  ,/. 
S70  Beam? 


r       Vour 

To  j  *artd 
Of  rw*  i-tf  e*» 
And  ciceptwvii 
Hf  wire  jmenn.i* 


Rugged  ntfw  baluns 

Full  lonfie  of  HF,  VHf 

Fnotiild' ant vnnaa.  duck i,  wJre, 

eoa*.  parti,  line.  bcccmojIp* 


SEE  WHAT  WERE  DOING  NOW! 

Conf jki  Km  W4  fHU — free  tftscotml  t*U'o£ 

Send  It  for  cffuHog  fry  1st  Ctui  mail 

Boi  615^.  Poflsjnoutti.  VA  23703 

rDediar  inquiries  Welcome) 


804*4B4*0140 


C  A  ROM  MA  WIN  DOM 

SEETHE  REVIEW  !S  UHT.MHER  '8R  7JMAG.UINE 
Enthusiastic  users  say  Us  I  he  best  wire  antenna.  Oulper- 
forms  wire  antennas  previously  used.  Knock  you -socks-off 
performanic  wn  80-  J  0  A  170  beam^ 

If  ymi  hear  one  you'll  wan  I  one 
Made  mtn  pride  by  the  RADfO  WORKS  in  VA/USA 


CIRCLE  150  ON  READER  SERVICE  CARD 


SHORTWAVE 
1  CATALOG 

Communications  Receivers 

Japan  Radio.  Kenwood, 
tcorn  and  Yaesu. 
Portable  Receivers 
Grundig,  Sangean,  Magnavox, 
Sony  and  Panasonic, 
Antennas  &  Headphones 
Tuners,  Preampsand  Filters 
VHF-UHF  Receivers 
Radiotefetype  Equipment 
Facsimile  Equipment 
Books  &  Accessories 


Send 
SI  to 


Universal  Radio 

1280  A  id  a  Drive  Dept.  73 
Reynoldsburg,  OH  43068 

CIRCLE  103  ON  READER  SERVICE  CARD 


Model  WLA54M 
5-2000  MHZ  PREAMPLIFIER 

For  analyzers,  scopes,  radio/TV,  ICOM 
R-7000,  scanners,  etc.  Gain  20  dB, 
Noise  Fig.  4  dB,  Pout  (1dB)  SdBm, 
12-15  VDC  Usable  2-2100  MHz,  with 
input  protection,  in  cast  aluminum 
case.  Pull  signals  from  noise.  Only  S 139 

+  S4. 


WILAM  TECHNOLOGY 

P.O.  Box  5174,  MASSENA,  INLY.  13662 
(315)769-8334 


Field 

«#— 

Ready  to 
Fastest  Install 
Coax  Feed 
3OO0VksLil 


Day  All-gand  Antenna 

?l!se  FuJJ  Legal  Power 


Tough 
Flexible 

Kink-Proof 


No  Lossy  Traps 
Low  Noise 

Never  Corrodra 


QRV-  $49.95 

lacfptia  40-  pigc  Tcc&  Mw»al 
hfopKtU 
Bm  5006"  Su  Pwo.  ITT  «460? 


l^^$59.95 

\  16ft-  in        j 02  ft.  k>ng 
AJd  S5  P«[  A  Mioses 

AmennasWesi 

10U  J  73-842  5 


CIRCLE  302  ON  READER  SERVICE  CARD 


1990  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory  * $10 

Name  Index  ...........  —  , 10 

Geographic  Index 10 

All  three— $25 

Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
703:  894-5777         800:  262-5626. 

CIRCLE  7  ON  READER  SERVICE  CARD 


col*  F<" 

C*1  144  .  450  MH2 


MOUNT 

14  Wave  Antenna 

or 

144-450  MHz 

TRUNK  LIP  MOUNT 

With  Removable  1/4  Wave  Antenna 

Each  supplied  win  12  n.  of  AC  5WJ  Ccas  and  a  chocs 

rt  BMC  or  PL  253  Connector  150  War  Power  Handling 

Capacity  Frequency  trimming  chart  inducted 

1-800-634-4622 
1-708-790-9894 

(In  Vnot) 

it  aw  USA 

comacowDUSTraEswc 

P.O.  Boi  681429,  Scttaunbug.  1 6019 


CIRCLE  15  ON  READER  SERVICE  CARD 


TELESCOPING  ANTENNA  MASTS 


Extended  heights  to  50  feet 

No  guy  lines 

Normally  retracted  to  conceal 
antennas  from  view  or  high  winds 

Extended  or  retracted  in  two 
minutes 

Operated  by  compressed  air  — 
30  psi 

Compact  lowered  height  for 
servicing  antennas 

120-1  b.  nominal  payload 
capacity/ 10  square  feet 

No  concrete  foundation  required 

Quality  design  and  rugged 
construction  of  6063-1 6  anodized 
aluminum  with  stainless  steel 

fasteners 


WILL  BURT 


Will-Burt  Company 
Orrville,  OH  44667 


P.O.  Box  900 
216/682-7015 


CIRCLE  105  ON  READER  SERVICE  CAR0 


73  Amateur  Radio  •  April,  1990    53 


Number  1 9  on  your  Feedback  card 


ACKET  TALK 


Brian  Uoyd  WB6RON 
124  ChurchtU  Avenue 
Pato  Alto  CA  94301 


More  on  the  Univeral  Interlace 

Gary  Morris  N6QAF  suggests  a 
change  to  the  standardized  radio/ 
TNC  interface  I  described  in  my  arti- 
cle in  the  October  89  issue  of  73.  It 
seems  that  Gary  uses  a  Drake  TFM 
on  HF.  and  the  TR-4  requires  mat  a 
positive  voltage  be  applied  to  the 
Push-io-Talk  {ptt)  line  rather  than 
the  more  common  technique  of 
pulling  the  ptt  line  to  ground  to  key 
the  rig.  Gary  suggests  bringing  the 
positive  keying  voltage  from  his  PK- 
64  out  to  the  pin  used  for  external 
squelch  detect  so  (hat  both  kinds  of 
keying  signals  are  available  at  the 
interface. 

There  are  two  problems  with  this 
approach:  1)  very  few  TNCs  offer  a 
positive  ptt  signal  anywhere  inside, 
and  2)  the  external  squelch/carrier 
detect  is  important.  All  TNCs  offer 
the  "ground  to  key"  type  of  ptt  sig- 
nal, so  they  have  this  in  common. 
Also,  some  radios,  most  notably  the 
new  Kan  ironies  packet  radio,  have 
better  carrier  detect  circuits  than 
most  TNCs,  so  you  don  i  want  to  give 
up  the  external  carrier  detect  signal 
to  the  TNC. 

PTT  Level  Converter 

There  Is  a  fix  for  this,  and  it  ad- 
heres to  the  original  purpose  of  a 
universal  interlace  to  hide  the  differ- 
ence between  radios.  Simply  add  a 
ptt  level  converter  to  the  radio  or  the 
radio  cable.  You  can  build  this  con- 
verter with  only  one  transistor  and 
two  resistors.  It  is  small  and  it  will  fit 
right  inside  the  cable  hoodt  or  you 
can  add  it  to  the  radio  with  very  little 
trouble.  See  the  circuit  diagram. 

The  keying  transistor  is  any  PNP 
transistor  that  will  handle  the  current 
the  rig's  keying  circuit  requires.  Bet- 
ter measure  it  to  be  sure.  The  + 1 2V 
source  can  be  any  convenient  posi- 
tive voltage  source,  as  long  as  it  is 
high  enough  to  key  the  rig.  I  picked 
-M2V  because  its  already  there  to 
power  most  TNCs 

The  easiest  way  to  construct  this 
is  to  actually  put  it  inside  the  radio 
where  the  radio  can  supply  the  nec- 
essary positive  voltage  and  the  cir- 
cuitry is  out  of  the  way. 

The  Stagnation  of  Packet  Radio 

I  have  been  a  packet  radio  enthu- 
siast for  seven  or  eight  years  now.  In 
fact,  I  was  playing  with  packet  radio 
before  it  officially  existed.  I  started 
experimenting  with  block  transfer  of 
transparent  (binary)  data  shortly  af- 
ter the  FCC  permitted  the  transmis- 
sion of  ASCII  data.  So  I  guess  that  I 
qualify  as  the  packet  radio  equiva- 
lent of  an  old-timer.  This  may  mean 


Latest  in  Digital  Hamming 


nothing,  but  I  hope  that  you  will  con- 
tinue reading  and  at  least  pretend 
that  I  know  what  I  am  talking  about 
(hi  hi).  Here  il  comes: 

Amateur  packet  radio  in  the 
United  States  and  most  of  the  world 
has  reached  a  point  of  stagnation,  It 
you  love  packet  radio  as  much  as 
I  do,  this  is  cause  for  significant 
concern. 

Let  us  look  at  ft  historically.  The 
first  real  TNCs  were  the  "Vancouver 
Board/'  I  saw  one  of  these  things 
long  ago.  At  that  time  the  protocol 
was  not  AX, 25  and  your  parameters 
were  burned  into  a  PflOM  rather 
than  being  changeable.  You  had  to 
scrounge  the  parts  to  populate  the 
board,  and  beg,  borrow,  or  steal  a 
Bell  202  modem.  Needless  to  say.  it 
was  not  a  turnkey  operation,  but  rf 
you  were  interested  enough,  you  bit 
the  bullet  and  built  one. 

Then  along  came  the  Tucson  Am- 
ateur Packet  Radio  Corporation 
(TAPR).  TAPR  gave  us  a  kit  that  ah 
most  any  ham  could  build.  They 
called  it  a  TNC,  and  later  it  became 
known  as  the  TNC-K  But  the  TNC-1 
was  only  slightly  better  than  the  old 
Vancouver  board.  Yes,  you  could 
change  the  parameters  and  enter 
your  callsign.  but  it  still  ran  at  1200 
bauds  and  used  a  Be  Li  202  compat- 
ible modem. 

Next,  AEA  came  along,  AEA  legit- 
imized packet  radio  by  turning  the 
TNC-1  into  a  product  and  selling  it 
through  the  traditional  amateur  ra- 
dio distributor  chain.  Technically!  it 
wasstillaglorified  Vancouver  board. 

About  that  time  things  began  to 
happen  on  the  application  front.  I 
cobbled  together  a  RTTY-to-packet 
gateway.  (I  lived  in  the  Seattte/Taco- 
ma  area  where  VHP  RTTY  was  a 
well-established  art;  where  the  RT- 
TY enthusiasts  were  also  the  packet 
enthusiasts.)  W0RLI  came  out  with 
his  packet  BBS  for  the  Xerox  320.  It 
worked,  and  we  had  electronic  mail 

We  also  wanted  to  communicate 
beyond  our  own  neighborhoods.  To 
that  end  we  began  installing 
digipeaters  on  mountain  tops.  In  the 
Pacific  Northwest  we  planned  a 
chain  of  digipeaters  that  would  con- 
nect from  Portland.  Oregon,  to  Van- 
couver, B.C.  That  was  when  we  dis- 
covered that  mountain-top 
digipeaters  don't  work  so  well, 

TAPR  came  out  with  the  THC-2, 
This  really  started  the  ball  rolling. 
The  TNC-2  clone  manufacturers  got 
on  the  ball  and  the  price  for  a  TNC 
dropped  to  where  you  could  buy  one 
for  a  little  over  $100.  This  started  the 
mass  "packet  revolution."  On  the 
technical  sidet  the  TNC-2  was  just  a 
smaller  and  cheaper  TNC-1,  which 
means  that  it  still  wasn't  much  re- 
moved from  the  old  Vancouver 
board. 


What  Isn't  Happening 

I  could  go  on  about  PCs.  better 
bulletin  board  programs,  NET-ROM, 
and  the  like,  but  I  think  that  you  are 
beginning  to  get  the  picture.  In  most 
of  the  world,  amateur  packet  radio 
has  remained  relatively  unchanged 
since  its  inception.  We  still  do  key- 
board-to-keyboard chats  and  ex- 
change electronic  mail  via  bulletin 
board  at  1200  baud.  Ho  hum,  I  can 
do  that  better  on  a  landline,  with  a 
modem,  and  not  need  a  radio  or  an 
amateur  license.  Perhaps  we  should 
take  note  that  most  of  the  discussion 
of  packet  radio  takes  place  on  Com- 
puServe or  on  the  Internet. 

Now  comes  the  serious  part.  This 
lack  of  progress  has  begun  to  lead  to 
a  packet  radio  "brain  drain."  The 
people  who  did  much  of  the  original 
work  have  begun  to  leave  packet  ra- 
dio for  other  endeavors,  A  tew 
months  ago,  at  a  dinner  meeting 
with  several  technically-minded 
"doers"  (hams  who  actually  create 
new  packet  technology),  the  discus- 
sion turned  to  who  was  doing  what. 
Dan  Frank  W9IMK,  author  of  the  pub- 
lic domain  NET-ROM  code  used  in 
the  KA9Q  Net  package,  said  that  he 
was  tired  of  doing  the  work  and  nev- 
er perceiving  any  change.  He  said 
that  he  took  his  station  off  the  air, 
and  he  was  going  to  do  other  things 
until  a  "real"  packet  radio  network 
appeared. 

This  is  happening  elsewhere  in 
packet  radio,  too.  In  the  bay  area 
several  of  the  hams  who  create 
new  technology  have  decided  to  go 
off  on  a  commercial  venture  and 
generally  abandon  amateur  packet 
radio.  Their  reasons?  "Hey.  nobody 
realty  cares  anyway,  so  why  should 
we  beat  our  heads  against  a  brick 
wall?  At  least  commercially  we  get 
paid  for  what  were  giving  away  for 
free." 

Even  I  am  not  immune.  AH  of  my 
packet  radio  operation  today  is 
spent  gathering  material  for  this 
column,  t  find  that  I  would  rather  put 
in  an  extra  hour  at  work  (computer- 
networking  related)  and  not  on  pack- 
et radio.  Why?  I  am  quite  frankly 
bored  with  sending  mail  through  my 
focal  BBS  when  there  aren't  many 
other  technical  people  like  myself  to 
talk  to  anymore ,  at  least  not  on  pack- 
et radio. 

Lest  I  sound  like  sour  grapes  I 


must  add  that  much  of  what  I  know 
about  computer  networking  has 
come  as  a  result  of  my  packet  activi- 
ty. The  company  that  I  am  now  work- 
ing for  pays  me  what  I  consider  to  be 
a  substantial  salary  for  my  network- 
ing knowledge — knowledge  that 
was  mostly  garnered  from  building 
and  maintaining  the  amateur  TCP/ 
IP-based  packet  radio  network  in 
Washington,  D.C- 

OKt  things  are  bad  here  but  what 
about  the  rest  of  the  world?  Well, 
Japanese  hams  seem  to  be  doing 
new  and  interesting  things.  They 
have  real  networking,  dirt-cheap 
9600  bit-per-second  modems  that 
work  with  ordinary  radios,  radio- 
based  FAX,  and  digital  image  trans- 
fer. They  are  experimenting  with 
higher  speeds  and  higher  frequen- 
cies. More  software  is  coming  to  the 
US  from  Japan  and  a  few  places  in 
Europe  than  is  flowing  in  the  other 
direction.  It  looks  like  we  are  going  to 
lose  the  technical  lead  even  in  our 
hobby. 

What  is  the  Answer? 

What  can  we  do  to  turn  the  tide? 
For  once  I  don't  think  I  have  an  an- 
swer. Perhaps  it  is  simply  a  function 
of  the  general  malaise  that  seems  to 
have  agnpon  amateur  radio  in  the 
United  States.  I  think  that  perhaps 
this  stagnation  in  the  most  promising 
and  dynamic  aspect  of  amateur  ra- 
dio is  simply  a  sign  that  amateur  ra- 
dio in  the  US  is  dying,  Maybe  we 
should  have  our  more  useful  fre- 
quencies put  to  better  use.  Sure,  we 
are  nice  to  have  around  after  the  odd 
earthquake  or  hurricane,  but  is  thai 
sufficient  justification  for  tying  up 
lots  of  valuable  spectrum? 

This  column  is  likely  to  be  the  most 
controversial  I  have  written.  I  sus- 
pect I  will  get  a  large  ration  of  hate 
mail  accusing  me  of  wanting  to  de- 
stroy amateur  radio.  I  will  tell  you 
right  now  that  this  is  not  the  case.  On 
the  other  hand,  I  think  someone 
needs  to  say  that  we  have  a  problem 
we  need  to  deal  with*  Ignoring  it 
won't  make  it  go  away,  and  neither 
will  lawsuits  and  lobbying  the  FCC 
and  Congress.  For  amateur  radio 
and  amateur  packet  radio  to  get 
back  on  the  ball  and  begin  growing, 
it  will  take  the  work  of  thousands  of 
active  and  interested  hams,  not  just 
the  League  or  a  few  activists.  Will 
you  be  one  of  them? 
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This  ptt  tevet  converter  requires  only  one  transistor  and  two  resistors,  and  it's 
smalt  enough  to  fit  inside  the  cable  hood. 
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Number  20  On  your  Feedback  card 


Bob  Winn  W5KNE 
c/oQRZDX 
PO  Box  832205 
Richardson  TX  75083 

3YBB  DXpedition 
Postponed 

As  I  write  this  month's  column 
during  mid-January,  the  Club 
Bouvet  (3Y5X)  DXpedition  to  Bou- 
vel  Island  has  gone  QRT.  The  op- 
erators reportedly  departed  the  is- 
land on  January  14  after  more 
than  40.000  contacts  and  a  two- 
week  operation  plagued  by  an  un- 
usual amount  of  malicious  inter* 
ference,  Bear  with  me,  and  I'll  get 
to  that  shortly. 

In  the  January  DX  column,  the 
League  of  Indianapolis  DXers' 
DXpedition  to  Bouvet  (3Y0B)  was 
featured,  but  just  a  few  days  be- 
fore Christmas,  Mike  W9SU,  the 
expedition  director,  announced 
that  the  DXpedition  had  been 
* . . .  postponed  indefinitely  and 
perhaps  permanently/  During 
late  1989  the  3YGB  group  had  de- 
cided to  team  up  with  another 
group  of  operators  and  include 
operations  from  other  sub-Antar- 
tic  islands,  such  as  the  South 
Sandwich  Islands  and  possibly 
South  Georgia.  Unfortunately,  the 
vessel  contracted  for  the  trip  to 
Bouvet  wasn't  available  long 
enough  to  include  trips  to  the  oth- 
er islands,  and  the  search  for  an 
alternate  vessel  with  adequate  ca- 
pacity was  unsuccessful.  The  ru- 
mor is  that  this  group  will  try  again 
during  late  1990. 

DX  Policemen  versus  Lids 

The  Club  Bouvet  DXpedition 
(3Y5X)  to  Bouvet  Island  should 
have  been,  under  normal  circum- 
stances, one  of  the  great  DX 
events  of  the  decade.  Unfortu- 
nately, it  turned  into  a  battle  be- 
tween the  DX  policemen  and  the 
lids.  3Y5X's  transmit  frequency, 
especially  the  20  meter  SSB  fre- 
quency, was  turned  into  a  battle- 
ground. Deliberate  interference, 
profanity,  insults,  shouting  match- 
es between  DXers  in  the  US  and 
other  countries,  and  generally 
very  rude  behavior,  made  it  diffi- 
cult for  many  DXers  to  even  hear 
3Y5X.  The  mess  on  the  SSB  fre- 
quencies was  probably  the  worst, 
but  the  CW  frequencies  had  their 
share  of  mayhem  as  well.  The  bo- 
gus 3Y5X  who  insisted  on  sharing 


Hams  Around  the  World 

the  frequency  with  the  real  3Y5X 
did  nothing  but  aggravate  the  situ* 
ation.  One  reader  gave  up  the 
hunt  in  extreme  disgust  over 
". .  .the  shenanigans  of  the  lids, 
the  cops  and  the  ops! . . ,  and  the 
Slims." 


out  your  frustrations  elsewhere, 
but  not  on  the  air.  Most  important, 
we  must  police  ourselves,  clean 
up  our  operating  practices,  and  be 
serious  about  our  hobby— work- 
ing DX. 

Pile-up  Techniques 

Apart  from  those  super  stations 
that  can  produce  dominant  sig- 
nals, most  DXers  must  stalk  rare 
DX  in  much  the  same  way  a 
hunter  stalks  his  prey.  Locating 


"The  DX  operator  should 

periodically  state  where  he  or 

she  is  listening  and  refrain 

from  transmitting  on  the  DX 

station's  frequency/' 


We  have  had  our  share  of  delib- 
erate interference,  etc.,  with  DX- 
peditions  before,  but  not  with  this 
seventy.  Many  DXers  were  al- 
ready frustrated  when  3Y5X  came 
on  the  air  a  few  days  late  due  to 
bad  weather  conditions.  The  size 
of  the  ensuing  pile-ups  and  the 
amount  of  spectrum  covered  by 
the  pile-ups  did  nothing  but 
aggravate  the  situation.  The  self- 
appointed  DX  policemen  became 
agitated  with  everyone  who  trans- 
mitted on  the  wrong  VFO  and 
ended  up  on  3Y5X's  transmit  fre- 
quency. 

We  Don't  Need  Iff 

Not  content  with  saying  "up" 
or  "wrong  VFO/'  the  policemen 
resorted  to  insults,  then  more 
often  than  not  the  admonished 
DXers  responded  in  kind  and 
the  frequency  turned  to  bedlam. 
Long  hours  of  calling  3Y5X  with 
no  results  led  to  frustration  and 
in  some  cases  complaints  on 
3Y5X's  frequency,  which  in  turn 
brought  retaliation  from  the 
policemen. 

We  as  DXers  don't  need  this 
kind  of  frustration,  and  certainly 
not  the  bedlam  experienced  on 
3Y5X's  transmit  frequencies.  This 
is  a  great  hobby,  not  a  torture  ses- 
sion. What  can  we  do  to  prevent 
this  unpleasantness  from  happen* 
ing  again,  with  other  DXpedi- 
tions?  We  don't  need  policemen; 
the  DX  operator  can  police  his 
own  frequency.  The  DX  operator 
should  periodically  state  where  he 
or  she  is  listening  and  refrain  from 
transmitting  on  the  DX  station's 
frequency- 

If  you  get  upset  in  a  pile-up,  take 


DX  has  become  a  simpler  task  in 
this  era  of  DX  spotting  nets 
on  VHF  and  packet  DX  reporting 
networks,  but  once  the  DX  station 
is  found,  the  average  DXer  must 
often  use  every  technique  avail- 
able to  get  the  DX  station's  atten- 


tion and  work  it. 

The  most  important  technique 
is  listening.  Listen,  listen,  listen. 
Listen  very  carefully  to  what  the 
DX  station  is  doing.  Each  time  a 
station  is  worked  in  the  pile-up, 
Listen  to  the  pile-up  and  determine 
the  station's  frequency.  Is  the  DX 
operator  working  stations  a  little 
higher  in  frequency  with  each  con- 
tact? Lower?  Or  does  he  stay  on 
the  same  f req  uency  for  5  or  6  con- 
tacts? 

Listen  and  learn  what  the  DX 
station  is  doing,  then  based  on  the 
station's  pattern,  make  your 
transmission  on  the  frequency 
where  you  think  he  or  she  will  lis* 
ten  next. 

Also  make  note  of  how  quickly 
the  DX  station  works  stations  in 
the  pile-up.  If  the  DX  station  is 
working  stations  very  quickly, 
send  your  callsign  only  once, 
perhaps  twice,  then  listen  again. 
(Regarding  pile-ups  and  proper 
DX  operation,  see  also  the  De- 
cember t989  "Never  Say  Die,' 
page  82.— Eds)  These  are  only 
a  few  of  the  many  techniques  for 
working  stations  in  a  pile-up.  Lis- 
ten and  you'll  discover  many 
more. 
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MICRODEC1 


MODE 

PUSH  BUTTON 

Selects  CW.HTTY,  ASCII 


ALPHANUMERIC  5X7  DOT, 
8  SEGMENT  LED  DISPLAY 


SIGNAL  STRENGTH 
INDICATOR  LED 


POWER/ 

VOLUME 

CONTROL 


DISPLAY 

INTENSITY 
CONTROLS 


j  US 

BAirfcfl  V  C HARG  E  LED  shipping  £  hanDl mo  *G  &o 

MICRODEC™  converts  MORSE,  RTTY,  &  ASCII  to  ALPHANUMERIC  CHARACTERS 

***Lightweight,  rugged  construction  makes  the  MICRODEC  the  perfect  accessory  for  your 
portable  receiver.  (Measures  5.08"  x  5.24"  x  1 .5") 

***Operates  with  9  VDC  adapter  or  any  mobile  power  source  tram  9-15  VDC,  Up  to  8  hours 
operation  on  optional  rechargable  NiCad  batteries. 

***  With  the  RS-232  output  to  the  serial  port  of  your  computer  and  using  standard  communi- 
cation software  the  MICRODEC  will  display  the  decoded  information  on  your  terminal. 

***The  built  in  oscillator  and  your  keyer  makes  the  MICRODEC  the  perfect  learning  tool  for 
morse  code.  The  quality  of  your  sending  will  be  seen  directly  on  the  green  8  segment  LED 
display.  (Red  or  yellow  also  available.) 

Comes  standard  with  the  RS-232,  Key  Oscillator  and  9  VDC  adapter. 

Rechargable  battery $29.95        Red  or  Yellow  display $15. 

Discover  What  You've  Been  Missing! 
order— (407)  773-8097— now 

Money  Orders,  Certified,  and  Personal  Checks  Accepted 

SOMERSET  ELECTRONICS,  INC. 

1290  HWY  A1A,  Satellite  Beach,  Florida  32937 


Number  23  on  your  Feedback  card 


INTERNATIONAL  RADIO 
AND  COMPUTERS,  INC. 


OUR  HTH  YEAR 


SALES 


Kenwood,  Icom  &  Yaesu  Equipment  &  most  J 
Amateur  Radio  Products1  Icom  authorized  • 
dealer'  • 


*  SERVICE 


Optimized  Alignment  Service  Installation  of 

IRCI 4  Fox  Tango  Crystal  Filters 

Enhancement  ifits 

Tuning  Upgrades 

Bank  Controllers 

We  service  what  we  Sell 


SB  US  AT 

thi  1990  wrm 

HAMTOIT«M 


FILTERS 


8  &  10  Pole  International  Radio  &  Fox 
Tango  Crystal  Filters  for  Icom.  Kenwood.  & 
Yaesu:  F.  Tango  Filters  also  for  Drake. 
Collins  &  Health 


NEWSLETTERS  &  PUBLICATIONS 


(com.  Kenwood.  Yaesu  Separate 
Newsletters,  just  S11  DO  annually,  Years  of 
Back  Issues  Back  Issue  Index  -  S4  00 
Users  Supplements 


HAM  IBM  COMPATIBLE  COMPUTERS 


FCC  approved,  starting  at  S429.00 

IBM  Ham  Public  Domain  Software  at  S5.00 

per  disk 

Send  65C/SASE  for  FREE  Amateur  Radio 
16  page  Catalog  of  products  &  services 
available  or  complete  software  catalog 
STATE  WHICH' 

SEND  TO 

INTERNATIONAL  RADIO  AND  COMPUTERS.  INC. 

|407|  879  6868  FAX  No.  |407|  8784856 

75)  South  Maccdo  Blvd.,  Purl  St  Lucie,  Fl.  34983 

9 00  AM  lo  500  PM,  Monday  through  Friday 


You've  bought  our  replacement  batteries  before...  ^ 

NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


ICOM 

CM2,  BP2      7.2v  @  500  MAH 
CMS,  BP5    10.6V  @  500  MAH 

SUPER 

13.2V  @  1200  MAH     $63.95 

9  6v  @  1 200  M  AH     S59.95 

(base  charge  only-1  *  longer) 

ICOM  CHARGERS  AVAILABLE  SOON 


ICOM: 

CONVERTIBLE  BATTERY 

|M^*^     i     0  Cetls— Alkaline 
m  or  NICAD  Holder 

Complete  with  {8} 
Alkaline  Batteries 

$26.00 


BP-7 

l3.2v@5QGMAH 

$61.95 

l3.2y#600MAH 

$64. « 

8P~6 

B,4v$6O0MAH 

$61.96 

8.4V0-  1Q00MAH 

564.95 


APRIL  SPECIAL 

CELLULAR  PHONE  BATTERIES 

LESS  10% 

MOTOROLA 

PANASONIC 

OKI   GE   NEC 

MITSUBISHI 

DIAMONOTEL 

N0KIA-MOBJRA 

AUDIOVOX 

NOVATEL 

TECHNOPHONE 


MasterCard  and  Visa 
cards  accepted.  NYS  ] 
residents  add  8V*% 
sales  tax.  Add  S3  50 
lor  postage  and 
handling 


CUSTOM  MADE  BATTERY 

PACK  A  INSERTS 

Made  to  your  specifications. 

KENWOOD  INSERTS 
PB-21— 513.75,  PB-25— $20  OQ 
PB-28— $20.00 
ICOM  INSERTS 
BP-5^S23.O0t  BP-3-  $17.45, 
BP-7,  BP*8 


Prices  subject  lo  change  wlfhoui  naiicft. 


SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y.  11354 


SEE  US  IN 
DAYTON 

BOOTHS  560  &  561 
FOR  SHOW 
SPECIALS! 


YVUH 


XZkr 


In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Teiex:  51060  16795  •  FAX:  (718)  461-1978 
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Hams  a  ts 


Number  21  on  your  Feedback  card 


Andy  MacAtfister  WA5ZIB 
14714  Knightsway  Drive 
Houston  TX  77083 


They're  Up! 

After  numerous  delays  and 
rescheduling,  the  Microsats  and 
new  UoSATs  are  in  orbit.  At  0135 
UTC  on  January  22nd t  an  Ariane 
4  rocket  lifted  from  the  jungles  of 
French  Guiana  carrying  seven 
satellites  into  space.  SIX  of  them 
were  amateur  radio  satellites. 

The  main  payfoadr  SPOT-2.  the 
French  imaging  satellite,  was  re* 
leased  soon  after  the  third-stage 
burn  was  completed.  The  two 
UoSATs  from  the  University  of 
Surrey  were  next,  followed  by  the 
four  Microsats.  Hams  around  the 
world  breathed  a  sigh  of  relief  as 
they  monitored  the  launch  via 
satellite  TV  or  the  AMSAT  Launch 
Information  Net  Service  (ALINS). 

The  ALINS  system  used  a  tele- 
phone bridge  to  connect  net  con- 
trol operators.  These  stations 


Amateur  Radio  Via  Satellite 


then  rebroadcast  the  launch  on 
HF  and  VHF,  and  through  OS- 
CARs  10  and  13.  Anyone  who 
wanted  to  hear  the  launch  infor- 
mation could  find  a  copyable 
source  with  ease. 

On  the  first  orbit  following 
launch,  the  Argentine  ground  con- 
trol station  commanded  LUSATto 
activate  the  CW  telemetry  beacon 
on  437.125  MHz.  Stations  in  the 
Slates  listening  for  signs  of  life 
from  the  Microsats  were  greeted 
with  very  strong  C  W  signals  when 
the  satellite  came  into  view. 

Next,  N4HY  in  Princeton,  New 
Jersey,  attempted  to  activate  the 
packet  telemetry  systems  on  the 
new  hamsats.  The  chore  proved 
to  be  more  difficult  than  expected. 
System  initialization  did  not  take 
place  on  the  first  pass  over  North 
America,  but  by  the  time  you  read 
this,  the  Microsats  should  be 
available  for  use.  For  those  with 
two  meter  packet  stations,  DOVE 
can  be  heard  on  145.825  MHz. 
Standard   FM  AX. 25  packet 
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Table  1 . 

00  00  00  00  00 

01 

00  00  00  01 

01 

01  01  00  01 

01 

01  01  00  01 

01 

00  00  00  00 

01 

00  00  00  01 

01 

00  01  00  01 

01 

00  00  00  00 

00  00  00  00  00 

00  00  00  00  00 

00  00  00  00  00 

00  00  00  00  00 

FF  FF  FF  FF  FF 

Listing  of  CODE.IN  for  R510  PE 
0000000000000000000000 

00  01  00  01  00  00  00  01  00  01  01 

01  01  00  00  00  01  01  01  00  01  01 
01  01  00  00  00  OO  00  Ot  01  01  00 
00  01  00  01  01  01  00  01  01  01  00 
00  01  00  01  00  01  00  01  00  00  00 
00  00  00  01  00  01  00  00  00  01  01 
00  01  00  01  01  01  00  01  00  01  01 
00000000000000  00  000000 
0000000000000000000000 

oooooooooooooooooooooo 

00  00  00  00  00  00  00  00  00  FF  FF 
FF  FF  FF 


WA5ZJB  AR 
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00  01 

01  01 
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0O  00  00 
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00  01 
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01 

01  01 

00  01 

01 

01 

00  01 

00  01 

00 

01 

00  01 
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00  00  00  00  00  00 
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FF  FF  FF  FF  FF  FF 

Table  2.  Listing  of  BINCON.BAS 

1  REM  'BINCON.BAS1  VER1.0  15JAN90  GW-BASIC 
3  REM  BINARY  CONVERTER  PROGRAM  FOR  EPROM 

BURNERS 
5  REM  INPUT  RLE  MUST  BE  HEX  CAPS  IN  ASCII  FORMAT 
7  REM  INPUT  FILE  SHOULD  BE  NAMED  'CODE. IN' 

10  OPEN  "CODE.IN"  FOR  INPUT  AS  1 

20  OPEN  "EPROM.OUT"  FOR  OUTPUT  AS  2 

30IFEOF(1)THEN  120 

40X$=INPUT$(1,1) 

50  IF  (X$=CHR$(32)  OR  X$=CHR$(10)  ORX$=CHR$(13)) 
THEN  30 

60  L=ASC(XSM8:IF  L>9  THEN  L  =  L-7 

70X$  =  INPUTS{1.1) 

80  R = ASC(X$H8: 1 F  R  >  9  THEN  R  -  R-7 

90  PRINT#2,CHR$(L"16+R); 
100  PRINT  L,R 
110  GOTO  30 
120  CLOSE 
130  END 


Figure  1.  Robot  ID  Keyer  from  VK3ZOT.  Note:  The  rectangular  boxes 
are  resistors. 


telemetry  can  be  monitored  with 
any  antenna  when  the  satellite  is 
in  view. 

Check  the  Sunday  AMSAT  Net 
on  14.282  MHz  at  1900  UTC  for 
updates  Complete  news  and  pro- 
gress reports  are  also  available  on 
packet  bulletin  boards  and  via 
ARRL  announcements.  Microsat 
and  UoSAT  data  can  be  found  in 
the  May  1989  issue  of  73.  Look  for 
"The  AMSAT-NA  Microsats"  by 
Courtney  Duncan  N5BF  and  J 'Ex- 
perimental OSCARs'1  by  Jeff 
Ward  G8/K8KA. 

Robot  Chasing 

With  hamsat  news  dominated 
by  Microsats,  the  Phase  4  geosta- 
tionary program  and  the  high-orbit 
satellites,  it  has  been  easy  to  over- 
look the  significance  and  useful- 
ness Of  the  low-flying  Soviet  RS 
satellites. 


Most  satellite  enthusiasts  got 
their  start  by  listening  to  amateur 
satellite  signals  on  ten  meters. 
The  first  hamsat  to  provide  a  com- 
munications transponder  with  a 
ten  meter  downlink  was  AMSAT 
OSCAR  6  launched  in  1972.  The 
145  MHz  uplink  paired  with  the  29 
MHz  downlink  became  known  as 
Mode  "A"; 

The  RS  series  has  continued 
with  Mode  "A"  as  its  most  com- 
mon transponder  configuration. 
Today  RS-10  can  provide  new- 
comers with  satellite  communica- 
tions for  a  minimum  investment* 
The  article  "Poor  Boy  Satellite 
Station"  by  Allan  Fox  N5LKJ  in 
the  December  1989  issue  of  73 
should  inspire  many  to  try  ham 
radio's  repeaters  in  the  sky. 

The  ROBOT 

The  ROBOT,  or  autotranspon- 
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der.  has  been  a  feature  of  RS 
satellites  since  RS*6.  For  RS-10 
the  ROBOT  can  be  heard  calling 
CQ  on  29.402  MHz.  While  calling, 
it  announces  the  uplink  frequency 
it  will  monitor.  For  Mode  A  this  is 
145.820  MHz. 

To  call  the  ROBOT,  first  center 
your  uplink  carrier  until  it  is  a 
steady  tone  on  the  ROBOTs 
downlink.  Call  the  ROBOT  at  a 
CW  speed  close  to  the  speed  that 
you  hear,  An  example  sequence 
would  be  RS10  DE  WA5ZIB  AR 
(where  AR  rs  a  continuous  di-da- 
dinda-di  with  no  spaces). 

The  autotransponder  will  send 
a  message  including  yourcallsign 
and  a  OSO  serial  number.  Copy 
the  number  and  other  information. 
When  requesting  a  QSL  from  Box 
88,  Moscow,  USSRH  be  sure  to  in- 
clude the  serial  number  along  with 
the  usual  date,  time  and  frequen- 
cy information, 

ROBOT  Caller 

Newcomers  to  the  ROBOT  en- 
counter two  problems:  If  their  CW 
is  not  perfect,  the  ROBOT  will  not 
respond,  or  if  they  use  a  computer 
system  or  any  device  employing  a 
microprocessor  to  send  perfect 
code,  there  may  be  excessive 
noise  in  the  ten  meter  receiver. 

Figure  1  shows  a  solution  to  this 
problem.  This  simple-to-buildt 
three-IC  circuit  is  from  Tony 


VK3ZOT  in  Montrose,  Australia. 
Tony  advises  that  Dave  VK3YMP 
uses  a  similar  device  in  his  23cm 
beacon  in  Melbourne. 

The  three  tCs  needed  are  a 
74L00  low-power  quad  NAND 
gate,  a  CMOS  4040  12-bit  binary 
counter  and  a  2716  2K  x  8 
EPROM.  If  you  can't  locate  a 
74L00,  a  74HC00  or  74HCT00  will 
do  fine.  Chips  like  the  7400, 
74S00  or  74LS00  will  not  work 
without  circuit  modifications.  Al- 
most any  2K  x  8  EPROM  will  func- 
tion in  the  circuit  as  long  as  it  has 
the  same  pin-out  as  a  2716  and 
will  run  off  a  single  5  VDC  source. 

Operation  is  very  simple.  The 
74L00  acts  as  a  clock  for  the  4040 
as  well  as  a  gate  for  the  keyer 
clock.  When  pins  one  and  two  of 
the  74L00  are  taken  high,  the 
keyer  stops.  The  4040  provides  a 
ripple-counting  function  to  se- 
quentially change  the  EPROM  ad- 
dress lines  to  read  a  CW  message 
previously  programmed  in  the 
271 6  EPROM. 

Only  one  output  line  from  the 
EPROM  is  used:  DO.  It  feeds  the 
base  of  a  2N2222  transistor.  The 
collector  of  the  transistor  is  con- 
nected to  the  CW  key  line  of  the 
two  meter  transmitter.  When  the 
start  button  is  pressed  the  mes- 
sage is  sent  in  perfect  CW  without 
the  use  of  an  RF-noisy  computer. 

Onfy  a  few  hundred  bytes  of  the 


EPROM  are  needed  for  the  short 

message  to  call  the  ROBOT. 
Since  EPROM  programmers  are 
easily  available,  it  Is  more  conve- 
nient to  use  the  2716  than  hard- 
wired diode-matrix  systems, 

To  get  the  message  into  the 
EPROM,  first  make  a  file  named 
CODE. IN  on  a  PC-compatible 
computer,  using  a  word  process- 
ing  program  or  other  means  to 
create  ASCII  text,  Table  1  shows 
an  example.  The  first  line  is  all 
zeros  to  allow  a  pause  before  the 
message  begins,  Each  "dit"  is 
noted  as  *+01 ,r.  A  "dan"  is  "01  01 
01".  A  space  between  letters  is 
ll00  00  00",  and  a  space  between 
words  is  "00  00  00  00  00"  \  The 
UFF*  code  at  the  end  will  provide 
a  key-down  condition  when  the 
message  is  over.  It  the  ROBOT 
gets  the  message,  it  will  disable  its 
receiver  and  the  carrier  will  not  be 
heard  on  the  downlink  while  the 
ROBOT  is  acknowledging  the 
call. 

If  it  did  not  receive  the  CW  cor- 
rectly due  to  ORM,  fading  or  other 
loss  of  signal  then  the  carrier  can 
be  realigned  with  the  uplink  pass- 
band  center  (only  a  few  KHz  wide) 
for  another  try. 

The  short  GW-BASIC  program 
in  Table  2  will  convert  the  ASCII 
information  in  CODE. IN  to  a 
binary  file  suitable  for  EPROM 
programmers.  It  is  very  easy  to 


make  mistakes  during  the  pro* 
cess  of  creating  your  own 
CODE  JN  file.  Before  going  to  the 
trouble  to  prepare  an  EPROM 
for  "burning-in",  check  the 
code  in  the  resultant  program 
EPROM.OUT  for  accuracy. 

Most  binary  files  produce 
garbage  on  the  screen  when  they 
are  displayed  using  the  TYPE 
command.  EPROM.OUT,  when 
loaded  only  with  ones  and  zeros, 
is  an  exception.  The  binary  zeros 
will  show  up  as  blank  spaces  (the 
NUL  or  Null  character)  while  ones 
represent  the  control  code 
"SOH"  (start  of  heading)  which 
appears  on  the  screen  as  a  "hap- 
py face."  The  CW  message  will  be 
displayed  as  a  sequence  of  happy 
faces  separated  by  spaces.  Your 
work  can  be  checked  very  quickly. 

After  burning  in  the  EPROM, 
you  can  do  the  final  checkout  of 
the  project  by  listening  to  the  rigs 
sidetone  oscillator  with  the 
ROBOT  CALLER  attached  to  the 
CW  key  line  and  a  5  VDC  supply. 
The  speed  of  the  keyer  seems  to 
be  ideal  for  the  ROBOT,  and  using 
an  EPROM  makes  it  very  easy  to 
reprogram  for  operation  with  the 
next  RS  satellites,  RS-12/13 
scheduled  for  launch  this  year. 
Check  the  September  1969 
"Hamsats"  column  for  details 
and  frequencies  for  RS-12/13. 
Good  ROBOT  hunting! 


1000  MHz  In  One  Sweep! 


AVCOM's  NewPSA-65A  Portable  Spectrum  Analyzer 

The  newest  in  the  line  of  rugged 


spectrum  analyzers  from  AVCOM 
offers  amazing  performance  for  only 
S2T855 

AVCOMS  new  PSA-65A  is  Ihe 
first  low  cost  general  purpose  port- 
able spectrum  analyzer  that's 
loaded  with  features.  It's  small 
accurate,  battery  operated,  has  a 
wide  frequency  coverage  -  a  must 
for  every  technician's  bench.  Great 
for  field  use  too. 

The  PSA-65A  covers  frequen- 
cies thru  1000  MH2  in  one  sweep 
with  a  sensitivity  greater  than  -90 
dBm  at  narrow  spans.  The  PSA- 
65A  is  ideally  suited  for  2-way  ra- 
dio, cellular,  cable,  LANf  surveil- 
lance, educational,  production  and 
R&D  work.  Options  include  fre- 
quency extenders  to  enable  the 
PSA-65A  to  be  used  at  SATCOM 
and  higher  frequencies,  audio 
demod  for  monitoring,  log  periodic 
antennas,  carrying  case  (AVSAG), 
and  more. 

For  more  information,  write,  FAX 
or  phone. 

AVCOM 


SWEEP  RATE  controls  the 
speed  of  fce  nwiep  across 
fetCffl 


VERT  is  used  to  CENTER 

poston  fit  teptey  FREQUENC  If 

ontiescreen         SCALE  saieds  an  arnpMudi    xA-ijCDdfinto 


Portable,  aiiractiuely 
package  a  no  ergonome 
call/  engineered  fro 

Lanja  ongru  screen  lot 
outdoor  and  tndoot  use 


TUNING  adius&tne  oenier  Irequency  o*  the 
analyze*  so  thai  sgnafe  ot  interest  appear  ai  me 
eerier  of  to  (fcspiay  and  iter  frequency  sre  ad 


REFERENCE  LEVEL  adjusts 

inpui  attenuator  and  IF  gain. 
Calibraiions  in  dBm  and 
dBmv  are  provided 


ZERO  SP  AH  mstantff  places 
anarfier  n  zero  span  mode 
and  activates  aurjp 


POWEflswrtcnnas3 
pcsfliQrss  Bafi£fy  Operator, 
Standby  and  AC  Line  Opera 
lion.  Ext,  DC  Power  switch 

on  rear  panel  far  1 2  voll 
operation 


8ATCHGswitdirecftarBesPSA-6SA 
SOS  capacity  in  approt  6  nous. 


SPAN"  control  the  widlti  of  she 
spectrum  being  displayed  and 
automatically  salens  optimum 
resolution  filler 


RF  INPUT  accepts  signals  to  bt 
observed  bom  less  ftan  2  Mhz  to 
greater  than  I00O  Itn 


AUDIO  OUT  dross  Ion 
impedence  earphone  or 
speaker  Internal  speaker 
provided  with  options!  dernoc 


AUDIO: 
activates  audio  demod 
board  and  sets  audio 
levaf. 


VAfl  SPAN  reduces  the  mtjto  of 
!ne  spectrum  betng  displayed  tof 

closer  signal  examination  and 
enhanced  amplitude  accuracy. 


BRINGING  HIGH 
TECHNOLOGY 
DOWN  TO  EARTH 


500  SOUTHLAKE  BOULEVARD 
RICHMOND.  VIRGINIA  23236 
804-794-2500  FAX:  604-794-8284 
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CIRCLE  27  ON  READER  SERVICE  CARD 


SPECIAL! 
LIMITED  AVAILABILITY! 

A  limited  supply  of  Uniden  2600's  with  RIT 
ON/OFF,  Repeater  splits,  sub  audible 
tone,  mike  and  power  cable. 

Cash  price  $219,95 

plus  shipping 

Also  Available: 

Complete  line  of  Umden  professional 

Two-Way  products  at  discount  prices. 


A  X  M   Incorporated 

Serving  the  radio  amateur  who  needs  more 
than  an  amateur  radio. 

1 174]  Ijiora  Street,  Suite  B 
Garden  Grove,  California  926441 
Td:  (714)  6J&-88LI7  FAX:  (71 -1,638-9556 


CIRCLE  243  ON  READER  SERVICE  CARD 


GILFER  — 

Improve  Your  World  Image  |r    -  •    r  i      . 

v  h  m  first  in  Shortwave 


m    -9 


Solar  Power 


The  S3 19^5  Bulfci-Tcital  QRV  Solar  tawer  Suppjy  I»«h  y«ur 
I  repeater  on  the  air  'round  the  dock  or  power*  your  lOOw  HF  station" 
1  60  tore  a  month.  Cottrrol  circuit  speeds  charge,  protects  jj<l  cells  Jt 
\tetikd  bacterid.  Fully  assembled,  QRV',  portable.  Easilv  expanded:, 

\    Adj«os*H    w**  AntennasWest 

(801)373-8425  "Tl  fcBo*  5ooe2  Piw*utmw 


PC  HF  FACSIMILE  4.0  $99 


A  complete  fue simile  reception  system 
for  the  IBM  I*C"  or  Compatible.  Receives 
up  to  16  intensity  levels. 
Includes: 


Demodulator 
Software 
Frequency  List 


SO  Pa^c  Manual 
Tutorial  Cassette 


CIRCLE  236  ON  READER  SERVICE  CARD 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976J  Catalog  $2 


CDC  INTERNATIONAL 

LOU  FRANKLIN  K6NH  -  Owner 
P.O.  BOX  31500X,  PHOENIX,  AZ  85046 


interpretation  Guide 

tures: 

Print  on  Epson,  or  HP  Laser  Jet 

Disk  Sa\eT  Zooming,  Image  processing 

Unattended  Image  Capture  and  much  mure 


PC  GOES/WEFAX  $250 


Designed  to  receive  irm*}*v**  directly  from 
L\S.  and  Soviet  meteoroTogtcai  satellites. 
Includes  all  of  the  above  feature  plus 
a  complete  orbital  tracking  svtem  and 
resolution  of  up  to  25o>  gray  levels. 


Software  Systems  Consulting 

150  Avenida  Cabrillo/'C",  San  Clemente,  CA  92672 

C"7"l  4)-498-S784 


CIRCLE  250  ON  READER  SERVICE  CARD 


GILFER'S  FAMOUS 
"CONFIDENTIAL 
FREQUENCY  LIST" - 

$19,95 

Popular  Communications 
magazine  says:  "Can't 
imagine  anyone  attempt- 
ing to  listen  to  Hf  voice  or 
CW/RTTY  communica- 
tions without  a  handy  copy"  Recognized 
worldwide  as  the  indisputable  leader  and 
most  comprehensive  list  of  SW  in  the 
4-2flMHz  region.  Over  30,000  frequencies 
with  call  sign,  country,  details  covering  aero 
marine,  embassy,  weather,  press,  feeders, 
INTERPOL,  time,  channel  marker  and  more. 
Now  include^  special  section  on  worldwide 
FAX  and  RTTY  stations.  Charts  also  included. 
Add  $2  USA;  Overseas  add  £4  surface, 
$10  air. 


VISIT  GILFER'S  STORE 
Ea&y  to  find,  accessible 
from  New  Vkirk  City 
Take  Garden  Stale  Park- 
way (NE  porlioo  of  N,J.  I 
Ixil  172.  Qlfer  ism  the 
center  of  Park  Kfdgc, 
opposite  the  Borougti 
HarL  Store  hours: 
M-f  10am -5  pm, 
Sat.  lOam-3 


GILFER  SHORTWAVE 

52  Pari  Ave,  Pari  Ridge,  NJ  07656,  Ph  201  /391-7887 


CIRCLE  98  OH  READER  SERVICE  CARD 


(313)771-4711 
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COME  SEE  OUR  HOLIDAY  SPECIALS 


15000  NINE  MILE  ROAD,  EAST  DETROIT,  Ml  48021 

HOURS 
TUE     WEDS  10-6 

THU     FHI  10-9 

SAT  10-4 


CIRCLE  162  ON  HEADER  SERVICE  CARD 


Homing  in 


Number  22  on  your  Feedback  card 


Joe  Moetl  PE  K0OV 
PO  Box  2508 
Futierton  CA  92633 

RDFingforGRM 

Unlike  40  years  ago,  the  FCC 
no  longer  has  the  budget  and  the 
mandate  to  scan  the  spectrum 
looking  for  violations  in  the  ama- 
teur radio  service.  As  i  stated  last 
month,  it  is  more  important  than 
ever  tor  us  to  live  up  to  our  reputa- 
tion  for  being  self-policing* 
Whenever  possible1  we  must  seek 
to  solve  our  own  cases  of  careiess 
and  malicious  interference  with- 
out FCC  intervention. 

When  peer  pressure  doesn't 
work,  we  can  serve  as  extra  eyes 
and  ears  for  the  FCC  in  the  Ama- 
teur Auxiliary,  gathering  evidence 
for  eventual  prosecution.  By 
adding  radio  direction  finding 
(RDF)  capability  to  your  HF  mobile 
installation,  you  can  track  down 
interference  problems  in  your 
area. 

Besides  jammers,  you  can  lo- 
cate QRN  sources  such  as  noisy 
power  lines  and  cable  TV  leakage. 
You  don't  need  fancy,  expensive 
equipment.  A  simple  loop  is  all  it 
takes  for  accurate  ground-wave 
RDFmg. 


Radio  Direction  Finding 

Build  the  Homer 

I  can  hear  some  veteran  VHF 
T-hunters  scoffing  at  the  idea  of 
hunting  jammers  with  an  old-fash- 
ioned loop.  It's  true  that  loops  are 
not  competitive  with  beams  and 
dopplers  on  2  meter  FM  T-hunts, 
But  on  15  meters,  dopplers  and 
beams  are  out  of  the  question  tor 
mobiles. 

There  are  more  sophisticated 
mobile  RDF  setups  for  the  HF 
bands,  but  how  many  hams  are 
willing  to  spend  the  time  and  dol- 
lars to  implement  them  just  to  hunt 
an  occasional  jammer?  The  HF 
Homer,  on  the  other  hand,  is  so 
simple  that  just  about  any  HF  mo- 
bile enthusiast  can  build  and  use 
it,  When  interference  comes  on, 
it's  too  late  to  start  the  project,  so 
get  the  parts  together  and  start 
building  now. 

A  Combat-Proven  Design 

I  adapted  the  HF  Homer  from 
a  design  used  by  the  US  Army 
in  the  fifties.  The  hand-held  AT- 
340/PRC  RDF  Homing  Antenna 
covered  20  to  39  MHz  and  worked 
with  field  portable  receivers  that 
were  predecessors  of  the  "man* 
packs"  of  today.  Surplus  AT-340s 
are  hard  to  find  now  because  they 


LI 

LOOP    (SEE   TEXT) 


10-IOOpF 
AIR  VARIABLE 


L2  25  TURNS   I8AW6   1/2  in.  DIA. 
TAP  AT  Bth    TURN 


L3    ONE-TURN   UNK   (SEE   TEXT) 


RG-56 

TO  ATTENUATOR 

AND  RECEIVER 


12-14 
VOLTS 


Figure  1 .  Schematic  diagram  of  the  HF  Homer.  S  f  and  R2  are  inside  the 
vehicle.  All  other  parts  are  in  the  mast-mounted  box. 
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Photo  A.  The  HF  Homer  uses  soft 
copper  tubing  securety  bolted  to  a 
plastic  boxt  mounted  on  a  PVC 
pipe  mast. 

were  snapped  up  by  hams  back 
when  10  meter  foxhunts  were 
popular. 

The  HF  Homer  gives  the  same 
performance  and  ease  of  use  as 
the  army  loop,  but  it  has  a  lower 
frequency  range  (18  to  30  MHz) 
and  it's  mast-mounted  for  mobile 
hunting.  The  loop,  shown  in  Photo 
AT  is  131A"  fn  diameter,  on  a  mast 
two  feet  above  the  roof  of  the  van 
to  minimize  proximity  effects.  The 
sense  mode  was  selected  by  a 
toggle  switch  on  the  AT-340  case, 
but  rn  my  design,  it  is  relay-activat- 
ed from  inside  the  vehicle. 

The  HF  Homer  is  a  "work- 
alike"  to  the  VHF-FM  Handy 
Tracker  (see  "Homing  In"  for 
September  1939),  The  principle  of 
operation  is  different,  but  hunting 
procedures  are  quite  similar.  You 
get  the  sharpest  bearing  indica- 
tions in  the  normal  mode,  which 
has  a  figure-8  antenna  pattern. 

Two  broad-response  peaks  and 
two  very  sharp  nulls  are  indicated 
on  the  receiver's  S-meter  as  you 
rotate  the  mast  of  the  antenna  360 
degrees. 

Peak  response  occurs  when  the 
incoming  signal  is  in  the  plane  of 
the  loop,  and  the  nulls  occur  when 
the  signal  is  "through  the  loop." 
Usually,  you'll  use  the  nulls  in- 
stead of  the  peaks  to  determine 
the  line  of  bearing.  This  gives  two 
possible  directions  for  the  incom- 
ing signal,  180  degrees  apart. 

Closing  S1  picks  up  relay 
K1  and  puts  the  HF  Homer  in 
the  sense  mode,  changing  the 
antenna  response  pattern  to 
favor  one  of  the  two  peaks. 

The  purpose  of  the  sense  mode 


is  to  resolve  the  180  degree  ambi- 
guity of  the  normal  mode's  peaks 
and  nulls.  Once  you  have  prac- 
ticed a  bit,  you  can  take  a  bearing 
much  faster  than  I  can  explain 
how  to  do  it. 

If  you  have  experimented  with 
HF  loops  in  the  past,  youll  notice 
some  differences  between  the  HF 
Homer  and  typical  ham  designs. 
This  is  not  a  shielded  ioop.  Many 
loops  have  a  shield  to  eliminate 
the  "antenna  effect"  and  couple 
only  to  the  magnetic  component 
of  the  incoming  signal  Such  de- 
signs require  a  separate  vertical 
sense  antenna  to  resolve  the  180 
degree  ambiguity. 

The  HF  Homer  takes  advantage 
of  the  antenna  effect  to  resolve 
the  ambiguity  in  the  sense  mode 
by  properly  combining  the  electri- 
cal and  magnetic  field  pickup.  In 
the  normal  mode,  the  antenna  ef- 
fect is  canceled  by  properly  con- 
figuring the  L2/L3  coupling  coits. 
This  eliminates  the  shield  and  the 
separate  whip,  simplifying  con- 
struction. 

To  the  Plumbing  Store 

There  are  no  exotic  parts  in  the 
HF  Homer.  You  should  be  able  to 
assemble  it  in  an  evening  or  two.  I 
made  the  loop  from  V*n  O.D.  soft 
copper  tubing.  You'll  find  it  in  the 
plumbing  section  of  your  local  do- 
it-yourself  store,  intended  for  sup- 
plying  water  to  refrigerator  ice- 
makers.  It  comes  in  a  coil,  so  you 
won't  have  to  form  it  into  a  circle. 
Cut  the  tubing  to  39\ 

Use  solder  lugs  and  1 0-32  hard- 
ware to  mount  the  tubing  on  the 
4%"  x  2%"  x  1^T  plastic  case 
(Radio  Shack  270-222).  I  soldered 

the  tubing  and  lugs  directly  to  the 
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Photo  6,  Inside  the  HF  Homer  en- 
closure. Stator  terminals  ofC1  are 
dipped  off  to  make  it  fit  in  the  box. 
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Number  23  on  your  Feedback  card 


Abo  ve  and  beyond 


CL  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Or, 
San  Diego  C A  921 1 9 


6  Meter  Operation 

Because  oi  a  tight  work  sched- 
ule. I  missed  some  6  meter  open- 
ings, but  I  was  able  to  listen  to 
others  on  my  recorder  Hope  you 
made  a  lot  of  contacts! 

To  improve  my  6  meter  station, 
I'm  currently  building  a  high  pow- 
er amplifier.  IVe  obtained  several 
used  4CS250SR  conduction- 
cooled  tubes,  similar  to  4CX250 
(force-air  cooled)  ceramic  tubes, 
for  the  project.  Due  to  a  hearing 
loss  acquired  in  the  service.  I 
can't  operate  near  tow-frequency 
noise  sources,  such  as  blower 
motors,  so  the  silent  conduction- 
cooled  tubes  (with  heat  sink  trans- 
fer) are  quite  a  premium  item  to 
me. 

Along  with  regular  high  voltage 
safety  precautions,  conduction- 
cooled  tubes  require  special  care. 

Safety  with  Amplifier  Power 

Tubes 

Like  high  power  RF  transistor 
amplifiers,  the  tube  requires  a 
large  aluminum  heat  sink.  The 
thermal  link  of  a  conduction  tube 
is  the  counterpart  to  the  cooling 
fins  on  forced-air  transmitting 
tubes.  This  ceramic  link  (insula- 
tor) used  to  remove  heat  from  the 
conduction-cooled  tube  Is  made 
of  beryllium  oxide  (BeO).  a  rather 
nasty,  toxic  substance.  There  is 
no  problem  in  normal  handling 
and  use,  but  I  recommend  that 
you  store  ceramic  tubes  in  a  sepa- 
rate container  to  prevent  cracking 
the  ceramic  (BeO)  material, 

Varian  states  in  its  literature 
that  the  BeO  thermal  link  may  be 
brazed  to  the  anode  section  of  the 
power  tube,  or  it  may  be  a  sepa- 
rate accessory.  Do  not  perform 
any  operation  such  as  grinding, 
grit  blasting,  and  acid  cleaning  on 
any  BeO  ceramic  tube  which 
might  produce  dust  or  fumes. 
BERYLLIUM  OXIDE  DUST  OR 
FUMES  ARE  HIGHLY  TOXIC 
AND  BREATHING  THEM  CAN 
RESULT  IN  SERIOUS  PERSON* 
AL  INJURY  OR  DEATH, 

Varian  goes  on  to  state  that  be- 
cause labels  may  become  obliter- 
ated or  removed,  especially  on 
used  components,  you  should 
contact  your  tube  supplier  before 
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performing  any  work  which  might 
affect  the  thermal  link  (BeO).  Not 
all  ceramic  components  of  power 
tubes  are  made  from  beryllium  ox- 
ide, but  for  safety's  sake,  treat 
them  as  if  they  were. 

For  further  information,  I  sug- 
gest the  Varian  Eimac  Division's 
"Quick  Reference  Catalog*1  on 
power  grid  tubes  and  "Care  and 
Feeding  of  Power  Grid  Tubes." 
You  can  find  additional  informa- 
tion in  The  Radio  Handbook  by  Bill 
Orr  W6SAI  and  The  ARRL  Hand- 
book. 


MMIC  Amplifiers 

This  month's  technical  presen- 
tation on  MMIC  (Microwave  Mod- 
ules Integrated  Circuit)  amplifiers 
includes  several  examples  of  ba- 
sic gain  blocks  for  amateur  use. 
These  tiny  monolithic  wideband 
amplifiers  are  very  inexpensive, 
operate  to  over  2  GHz,  and 
provide  high  gain.  They  come  in  a 
plastic  package  0.085"  in  diame- 
ter In  a  quantity  of  25.  they  cost 
less  than  a  dollar  each. 

The  input  and  output  imped- 
ance of  the  MMIC  amplifiers  are 
50  ohms.  This  differs  from  a  tran- 
sistor amplifier  with  variable 
impedance  that  requires  imped- 
ance matching  circuits  on  both 
the  input  and  output.  The  MMIC 
amplifier  does  not  require  imped- 
ance matching  circuits.  In  many 
cases  the  devices  are  connected 
coaxially  in  a  circuit  with  minimum 
components  forming  equal,  if  not 
better,  amplifiers  than  discrete 
construction.  Simple  power  sup- 
ply bypassing,  DC  isolation  and 
good  ground  returns,  reward  you 
with  a  simple  amplifier. 

Not  only  are  they  easy  to  use, 
they  are  also  readily  obtainable 
from  Mini  Circuits  in  a  Designer's 


Kit  (DAK-2).  Seven  different  MMIC 
devices  come  in  this  kit  of  35 
amplifiers  and  are  available  for 
$59.95.  A  good  deal  allowing  lots 
of  experimentation  for  little  cost. 
Quite  a  few  amateurs  have  com- 
mented to  me  that  they  bought  the 
kit  instead  of  ordering  separate 
amplifiers  for  projects.  These 
devices  are  also  available  from 
Avantek.  Part  numbers  differ  but  I 
am  informed  that  they  are  essen- 
tially the  same  device.  See  the 
Table  for  details. 


the  receive  and  transmit  amplifi- 
ers. The  two  amplifiers  each  feed 
one  leg  of  a  combiner  which  ties  to 
a  common  filter  and  mixer,  using  a 
2  meter  HT  for  the  IF  system. 

While  working  above  their  rated 
frequency  of  2  GHz,  the  devices 
reduce  gain  performance,  giving 
about  7  dB  per  device  at  2300 
MHz,  What  makes  this  PC  board 
so  exciting  is  that  it  doesn't  re- 
quire tuning  or  circuit  adjustment, 
just  capacitive  input  and  output 
coupling  with  good  DC  feed- 


"Not  alt  ceramic  components  of 

power  tubes  are  made  from  beryllium 

oxide,  but  for  safety's  sake,  treat 

them  as  if  they  were. " 


MMIC  Circuitry 

Use  of  the  MMIC  amplifiers  is 

quite  simple  requiring  only  an  in- 
put and  output  coupling  capacitor. 
DC  voltage  is  supplied  to  the 
device  with  a  series  resistor  and 
RF  choke  for  bypassing  and  tied 
directly  to  the  output  of  the  device. 
The  choke  and  current  limiting  re- 
sistor should  be  bypassed  to 
ground  with  short  leads.  This  im- 
proves gain  and  stage  stability, 
helping  to  prevent  unwanted  os- 
cillations. Additional  bypass  or  se- 
lect RFCs  can  improve  operation 
at  the  upper  frequency  limits  of 
the  devices.  In  contrast,  spurious 
emissions  will  plague  you  with 
poor  supply  bypassing.  See  the 
amplifier  test  circuit  in  Figure  1 , 

I  have  used  these  devices  in  so 
many  different  applications  I 
could  not  keep  track  of  them,  The 
latest  use  was  in  a  transceiver  for 
2300  MHz.  The  PC  board  layout 
was  published  in  the  North  Texas 
Microwave  Society's  newsletter 
FeedpoinL  I  made  a  test  board  as 
soon  as  I  saw  the  article.  This  unit 
uses  two  MAR-6  devices  each  in 


through  bypassing.  (I  will  try  to  get 
a  copy  of  the  artwork  for  this 
project  and  include  it  in  a  later 
column.)  See  Figure  2  for  the 
schematic. 

Another  application  for  MMIC 
devices  is  in  oscillator  multipliers. 
Overdriving  the  input  of  the  MMIC 
amplifier  produces  an  output  rich 
in  harmonics  which  can  be  band- 
pass-filtered, eliminating  the  un- 
wanted products. 

You  can  then  use  another 
MMIC  to  build  up  the  desired  har- 
monic power  in  oscillator  muttipli* 
er  chains.  These  devices  will 
catch  on  in  amateur  applications 
for  some  time  to  come  because  of 
their  ease  in  use  and  their  varied 
applications. 

Mailbox  Comments 

Henry  of  Garden  Valley.  Califor- 
nia, is  looking  for  information  on 
how  to  construct  microstripline 
circuits  and  other  inexpensive  test 
equipment  for  our  microwave 
bands.  Frank  N6PVO  is  looking 
for  a  good  text  on  microwave  ba- 
sics. Jay  IM1GBS  is  considering 
microwave  for  transmission  of 
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Specifications  for 

Mini  Circuits 

Model 

Freq 

Gam  dB 

Max 

NF 

Price 

Color 

MHz 

100 

MHZ 

1000 
MHz 

2000 

MHz 

PWR 
dBm 

dB 

Eft, 

DOT 

MAR-1 

DC-1000 

IBS 

15.5 

— 

0 

5.0 

,99 

BROWN 

MAR-2 

DC-2000 

13.0 

12.5 

11.0 

+3 

6,5 

1.50 

RED 

MAR-3 

DC-2000 

130 

12.5 

10,5 

+8 

60 

1.70 

ORANGE 

MAR-4 

DC-1000 

8.2 

8.0 

— 

+  11 

7.0 

1.90 

YELLOW 

MAR-6 

DC-2000 

20.0 

16.0 

11.0 

0 

2,8 

1.29 

WHITE 

MAR-7 

DC-2000 

13.5 

12.5 

10.5 

+3 

5.0 

1.90 

VIOLET 

MAR-8 

DC-1000 

33.0 

230 

— 

+  10 

3.5 

2,20 

BLUE 

Prices  are  for  quantities  of  25  from  Mini  Circuits.  Note  that  the  MAR-8  is  the  only  amplifier  not 

unconditionally  staole  It 

requires  special  matching  to 

your  test  circuit  Mini 

Circuits,  PO  Box  350166,  Brooklyn  NY  1 1235-0003.  Avantek,  101 

Renner  Rd, 

.  Woodcreek  Plaza  Ste  180, 

Richardson  "DC  75080-  (214)  437-5694 

■ 

Butternut 
Verticals 


Butternuts  HF 
verticals  use 
highest-Q  tuning 
circuits  (not  lossy 
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available  now. 
26  It  tall 


Model  HF2V 

•Designed  lor  the  low-band  QXer 

•Automatic  bandswiithing  on  BO  and 
40  melers 

•Add-on  units  lor  i&0  and  30  o*  20 
meters 

32  teet  tail  -  may  oe  top  loaded  tor 
additional  barvfrrxfth 


For    more    information    s**    youf 
dealer  or  writ?  for  a  free  brochure 
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405  Easl  Market,  Lockhart,  TX  78644 
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formance *  Compact  size  *  Attaches  to  your  belt,  handie- 
talkie  or  handheld  computer  +  Rugged  construction  with  superb 
RF  shielding  (no  birdies  in  your  radio)  *  Standard  battery  pack 
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Bo*  &  KISS  mode  included  #  32  k-bytes  of  RAM  #  Complete 
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manual  *  30  day  money-back  /  One  year  warranty  parts  6V  labor 


$21995 
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For  complete  mfo  $  specifications 
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One  Newtronics  Place 

Mineral  Weils.  Texas  76D67 

(817)  325-1386 


SATELLITE^® 
CITY 


iCarnrnirUcalkhnt  far  tn*  Funn 


DANKB0XC    —     LOUIS  KAfliPN 
RON  N«KMR  —  DEMISE  YL       MAUNEY  X-YL 


1-800-426-2891 
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FT69CR/H 

FT790R/H 

FT  4700  Dual  Band 
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IC-735  Gen  Cvrjpv         V  i>^   / 

1075TA  Gen  Cvi    "'*    <&         ""  A    -6 
IC-R700Q  25-130 
IC-R7 


■i: 


IC-228A/ 

JC-2BA/H  F 
IC-2GA 

IC3SAT2 

IC  2S  AT 

IC-4SAT 

IC  4&A  FM  Mooilej 

IC  4GAT  Ne*  6w  HT 

IC-38A  25w  FM  Xcvr 

IC-32AT  2m/70cm  HT 


DR-i  10  T2M  Mobile 
Dfl-510  T  D/B  MRL  2rV70cc 
DS-570  Dual  Band  Mobile 
DJ-1QQT  3w~2m  HT 
140-150  MHz  AMPLIFIERS 
ELH-230G  All  Mode  30w 
ELH-230D  P  re-amp  30w 
ELH-260D  Pre-arnp  50w 


519  00 
71900 
7S9  00 
299  OO 

9500 
113  00 
175,00 


CaJlS 
CalJS 
CaUS 
Calls 

Call$ 

CallS 
CaUS 


1-800-426-2891 
METRO:     (61 2)  754-1 200 

PIONEER  VILLAGE 

1 2581  Central  Avenue  NE 

Blaine,  MN  55434 

Super  Minnesota  Watts    1-B 00-279-1 503 
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MAKE  LEARNING  FUN 

with  the  CODEKEY 1000 
Code  Practice  Oscillator 


—Compact  and  Easy  to  carry 
—Operates  on  9V  battery 

included 
—Adjustable  Volume 
—Durable  Metal  Case 
—Variable  Sidetone 


«19  95      TO  ORDER 
*  — CALL— 


Media 
Mentors 

[XI  m6' 


(718)983-1416 

P.O.  BOX  131646 
STATEN  ISLAND 
N.Y.  10313-0006 


LOG  WRITE™ 

Are  you  tired  of  westing  your  time  and  money  an  tub-pa* 
logging  program*?  Bring  yum  tfalton  into  (fee  computer  age 
-r,  LOG  WRITE  tibt  qualifv  turtle  dnver-  usri  |r .,  u_jiv 
logging  program  written  by  Ed  Ttajp  ^NGaVf.  LOG  WRITE  is 
ihc  perfect  accessory  for  thecompfef?  ham  station  It  simpli- 
fies vmir  operation  and  ^ves  you  the  competitive  edigc  In 
Of* Hiking  and  DXtng  LOGWRITK  works  with  all  IBM  PCs 
mtti  compatibles, 

LOG  WRITE  a  unique  split  screen  jeature  allows  lot  *htiuita- 
neous  logging  rtnd  text  processing  Uigglng  feature}  include 

-Instant  calitign  or  prefix  search 
-Print,  Edit. Of  View  record* 
-Plenty  of  room  iot  notes  &  »ddte»e» 
-Automatic  ti mc  date  stamping, 

Text  processor  features  automat*  word  wrap,  backspace  eor 
reel,  and  KmThng  Throw  away  your  pen  and  p*f 

To  order  your  copy  of  LOG  WRITE  complete  with  instruction 
manual,  icfMJ  124  95  (Pl  resident)  add  11.50  sate*  tauct  toe 
Aerospace  Consulting 
t\Q,  Box 536.  Buckingham.  FA  18911 

(frday  money- tMuh  jjuaruntei." 


|  Please  specify  3.5  or  5*25  bach  floppy  | 
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CIRCLE  88  ON  READER  SERVICE  CARD 


THE  CHOICE  OF  PROFESSIONALS 


Rugged  Dependability  Sacked  oy  a  Two  Year  Warranty 


Nye  Viking  Standard  Key 

Cat.  No.  310-003 


Nye  Viking  Heavy  Duty  Key 
Cat.  No,  320-001 


Nye  Viking  Master  Key 
Cat.  No.  330-001 


YES,  Straight  Keys  are  still  being  hand  built  in  America. 
They  are  as  rugged  as  the  Country  they  are  Built  in!!! 


WM.  M.  NYE 
COMPANY 

161*  - 1 301  h  Avenue  NE 
Bellevue.  WA  98005 
[2061454-4524 


"We  build  it, 
so  you  can  brag  about  it." 


Available  at  Leading  Dealers. 


CIRCLE  353  ON  READER  SERVICE  CARD 


ommunications 


Now  is  the  time  to  translate  your 
winter's  dream  into  summers  reality^ 
We  welcome  questions  and  will  guide 
you  every  step  of  the  way. 


•  US  Towers  at  truly  competitive  pricing 

•  40  to  89  feet;  arrays  up  to  30  sq.  ft. 

•  Complete  packages  available 

Send  For  Catalog 

Toll  Free:  1-800-HAM-TOWER 

(1-800-426-8693) 


35  Charlotte  Dr. 
Spring  Valley,  NY  10977 


J-I'.'l=l: 
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Homing  In 

Continued  from  page  60 
bolts,  to  keep  them  from  working 
loose,  (Intermittents  were  a  prob- 
lem with  the  army's  collapsible 
version.)  Solder  the  bolt  and  lug  to 
the  tubing  before  fastening  it  on 
the  box.  so  you  don't  melt  the 
plastic. 

The  mast  is  %"  Schedule  40 
PVC  pipe,  The  coax  and  relay 
control  signal  leads  go  down  the 
inside  of  the  pipe.  Mount  a  Va" 
slip-type  PVC  pipe  cap  to  the  box 
as  shown  in  Photo  B.  using  6-32 
hardware.  Match-drill  the  pipe  cap 
and  box  for  the  wires. 

Bolt  a  1 "  x  2"  piece  of  unclad 
perfboard  in  the  box  to  terminate 
the  external  leads  and  to  mount 
K1  and  R1 .  I  used  a  subminiature 
relay  (Radio  Shack  275-240)  with 
a  5  volt  coil.  That  allows  me  to  use 
the  unit  on  foot  with  a  "sniffer" 
that  has  a  6  volt  battery  supply. 

R2  drops  the  voltage  when  I  use 
the  vehicle's  electrical  system.  If 
you  only  intend  to  use  the  loop  in 
the  vehicle,  you  can  substitute  the 
RS  275-241  or  another  relay  with  a 
12-volt  coll,  and  eliminate  R2. 

Tuning  capacitor  C1,  shown  in 
the  middle  of  the  box  in  Photo  B. 
must  be  an  air  variable  type.  Small 
air  variables  are  becoming  hard  to 
find.  Try  your  local  surplus  empo- 
rium or  electronic  swap  meet, 

Marlin  P.  Jones  Company  (PO 
Box  12685,  Lake  Park,  FL  33403, 
(407)  844^8764)  has  a  1 20  pF  part, 
stock  number  AV-0091 .  for  St. 75. 
Measure  your  capacitor  before 
mounting  it.  as  it  might  be  too  long 
to  fit  on  the  side  wall  of  the  box. 

Wind  L2on  a  ife*  diameter  form, 
with  the  25  turns  spaced  for  a  coil 
length  of  2".  I  used  rod  stock  from 
a  local  plastics  supplier  for  the 
form.  The  tap  is  8  turns  from  the 
right  end.  L3  is  a  length  of  solid 
AWG  22  insulated  wire  formed  in- 
to a  single-turn  link  over  L2.  Light- 
ly twist  its  leads  over  to  K1  on  the 
perfboard.  Leave  a  little  slack  so 
the  link  can  be  moved  along  the 
length  of  L2. 

You  will  find  the  exact  position 
of  L3  during  alignment.  In  Photo 
B.  the  link  is  over  the  tenth  turn 
from  the  left  end.  held  in  place 
with  a  dab  of  hot  glue.  Put  yours 
there  for  starters. 

You  can  hold  the  loop  out  a  car 
window  by  hand  to  take  bearings, 
but  I  don't  recommend  it.  Interac- 
tion with  the  vehicle  causes  errors 
and  it's  hard  to  get  bearings  while 
driving.  And  imagine  the  sore 
muscles  and  wet,  cold  fingers 
you'll  get  on  a  rainy  night.  Make  a 
rotating  mount  for  the  mast. 

Put  a  360  degree  compass  indi- 
cator on  the  mast  for  accurate  tri- 
angulation.  Set  the  pointer  to  indi- 


cate one  of  the  two  nulls, 

It's  hard  to  tell  when  you  are 
looking  exactly  through  the  loop, 
so  set  the  mast  to  indicate  90  or 
270  degrees  relative  to  vehicle 
heading,  and  visually  line  up  the 
loop  so  the  plane  is  exactly  to  the 
front  and  rear  Use  bolts  or  glue  at 
all  PVC  slip  joints  so  nothing 
twists. 

Besides  the  loop,  you  will  need 
a  we II- shielded  receiver  and  atten- 
uation system,  all  securely  mount- 
ed in  the  vehicle  for  convenience 
and  safety. 

A  stable  test  signal  for  each 
band  is  a  great  help  in  alignment, 
A  QRP  milliwatt  rig  is  fine,  or  per- 
haps you  have  an  old  VFO  or  sig- 
nal generator.  I  use  a  TTL  oscilla- 
tor I  buiEt  to  check  crystals  for 
activity.  Start  the  alignment  on  15 
meters.  Be  sure  the  vehicle  is  in  a 
clear  area,  away  from  overhead 
wires. 

First,  tune  the  loop  to  reso- 
nance. With  S1  in  the  normal  po- 
sition (relay  open)  and  the  loop 
plane  in  the  direction  of  the  test 
signal,  tune  C2  for  maximum 
S-meter  reading.  Locate  the  re- 
ceiver so  thai  you  can  see  the  S- 
rneter  when  tuning,  because  you 
won't  be  able  to  find  the  exact 
peak  by  ear.  Use  your  attenuator 
to  knock  down  the  signal  if  the 
S-meter  reads  over  S9,  Most  S- 
meters  are  less  sensitive  to  small 
changes  when  readings  are  in  the 
upper  scale. 

As  you  rotate  the  loop  in  the 
normal  mode,  there  should  be  two 
deep  nulls  perpendicular  to  the 
plane  of  the  loop  and  exactly  1 80 
degrees  apart.  One  of  these  nulls 
should  be  in  the  direction  of  your 
mast  pointer  Repeat  this  check 
on  10, 12,  and  17  meters. 

If  the  normal  mode  nulls  are  not 
exactly  180  degrees  apart  or  are 
very  shallow,  the  loop  isn't  well 
balanced.  Experiment  with  the  lo- 
cation of  link  L3  on  coil  L2  for  opti- 
mum performance  on  the  four 
bands. 

Next,  check  sense  mode  opera- 
tion. Close  S1  and  turn  the  mast 
+90  and  -90  degrees  from  the 
pointer  nulL  One  or  the  other  di~ 
rections  should  give  stronger 
S-meter  readings  on  the  test  sig- 
nal, depending  on  how  you  con- 
nected L2/L3  leads.  Mark  the  side 
of  the  mast  to  indicate  the  strong* 
est  peak  side.  Check  the  sense 
mode  on  all  four  bands.  You  wiN 
probably  get  best  front-to-back 
sense  indications  on  15  meters, 
because  that  band  is  closest  to 
design  center  frequency,  but  indi- 
cations will  be  good  enough  to  use 
on  all  bands 
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Figure  1.  MMtC  amplifier  test  circuits.  You  can  use  them  as  a  single* 
stage  amplifier. 


+  12 
TRANSMIT 

9 


J I 


TRAMS  MIT  OUT 


+  •2 

DECEIVE 


MA^-t 


MAR-6 


HP  OUT/IN 


£ 


CIS 

-to 


Ln  ,b.C,a-  ZX  1/4 *  RESISTOR 
PIGTAIL  OH  +32  DRILL  8iT 
Le-8T  #20  5/IG"  ID 


3 


J2 
RECEIVE  IN 


C2 

U.M. 


R5 
ZZG 


R4 
220 
— vwv 


MAR -6 


WAR  -6 


-i— 


en 


UZZ2- 


Di 
508?-2flSi 


5042-2835 


fZZZh 


HTfiRlO 

CQOPLfH 


HYBRID 

Ml  HfR 


IU 


FILTER 
2304  MHf 


LQSC 


Figure  2.  Design  by  Don  Lund  WA&1QN,  courtesy  of  Feed  point, 
published  by  the  North  Texas  Microwave  Society t  May  1989. 


higher  speed  packet,  and  looking 
for  receivers  and  transmitters  to 
build  to  achieve  this  goal  I  have 
received  similar  requests  for  sim* 
pie  devices  to  construct  that  don't 
become  "deep  pocket*  *  projects. 

I  can  think  of  many  projects  that 
would  fill  the  bill  such  as  my  past 
projects  in  73  Magazine  articles 
on  wideband  FM  systems,  These 
can  be  adapted  for  packet,  though 
I  haven't  gotten  into  that  myself* 
yet. 

Several  good  references  are 
available.  The  San  Diego  Micro- 
wave Group  has  a  booklet  cover- 
ing our  entry  into  wideband  FM  on 
1 0  GHz.  The  booklet  details  all  the 
projects  you  need  to  construct  a 
station  for  FM,  beacons,  SSB  op- 
eration and  associated  test  equip* 
ment.  Full  schematics  and  some 
printed  circuit  boards  are  avail- 
able. Cost  is  $15  postpaid  and  is 
available  from  me  at  the  above 
address. 

The  North  Texas  Microwave 


Society's  newsletter,  F&edpoint, 
is  packed  full  of  up-to-date  mi- 
crowave projects  and  happen- 
ings. I  always  look  forward  to  re- 
ceiving it,  Dues  are  $12  a  year.  For 
information,  contact  WA5TKU, 
Wes  Atchison,  Rt.  4f  Box  565, 
Sanger  TX  76266- 

Another  good  reference  book 
I'm  very  fond  of  is  The  RSGB  VHF/ 
UHF  Handbook  by  G.R.  Jessop 
G6JP,  It  costs  about  $35  and  cov- 
ers the  full  gamut  of  our  VHF/UHF 
spectrum,  including  topics  on  re- 
ceivers, transmitters,  filters,  an- 
tennas, and  test  equipment  for 
frequencies  from  50  MHz  and  up. 
You  can  buy  this  book  at  some 
large  ham  radio  stores  and  techni- 
cal bookstores.  Also  check  73'$ 
bookshelf  at  (603)  525*4201 . 

As  always,  I'll  be  glad  to  answer 
any  questions  concerning  this  or 
any  other  amateur  related  VHF/ 
UHF  project.  Please  send  an 
SASE  for  prompt  reply.  73's, 
Chuck  WB6IGP 
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IF  YOU  BUY,  SELL 


OR  COLLECT  OLD  RADIOS,  YOU  NEED... 

ANTIQUE  RADIO  CLASSIFIED 

FREE  SAMPLE  COPY! 

Antique  Radio's  Largest  Monthly  Magazine 

Articles  *  Classif  ieds  -  Ads  lor  Parts  &  Services. 

Also:  Early  TV,  Ham  Equip.,  Books,  Telegraph, 

Art  Deco»4G's  &  50"s  Radios  &  more... 

Free  20-word  ad  each  month.  Don't  miss  out! 

6-Month:$11.  1-Year:  $20  ($30  by  1st  Class) 

A.R.C.,  P.O.  Box  802-E5,  Carlisle,  MA  01 741 
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WARC  FOR  FM01/901 


WELCOME  TO  17  METERS! 

Add  all  three  WARC  Bands  to  your  FM01 

*  Increases  Resale  Value  of  your  Rig, 

*  Installs  easily:  detailed  instructions 

•  Includes  all  crystals,  relays,  wire.  elc. 

•  Tested,  fool-proof  design  for  all  but  ZD, 

FMOt  3^band  WARC  Kit S39  95 

FT-901  30M  Only  WARC  Kit 19* 

Shipping  <S5  00  USA)  61000  Can  /Mex  \  iS13  00 

Efeewnerei  Order  by  Mail  PTrone.  COD  Vtsa 

MasterCard  American  Express 


FOX  TANGO  CORPORATION 


747  South  Macedo  Blvd 

Port  St.  Lucie.  Fl.  34983 

1-1407)  879-6868 

FAX  (407)  878-8856 


CIRCLE  tfl  ON  REAPER  SERVICE  CARD 


Become  Enlightened,  Not  Lightningd! 


rf* 


m 


EVERY  ISSUE 
of  73 

on  microfiche  I 

The  entire  run  of  73  from  October,  1 960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24  x  fiche  have  96 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set.  (no  partial  sets) 
for  $250  plus  $5  for  shipping  CUSA). 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back,  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

11  Whitehall" 

Route  3.  Route  56 

Mineral,  Virginia  231 1  7 

703-894-5777 
800-282-5628 
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Flash!    The  RC-96  Repeater  Controller  two  year  warranty  now 

includes  lightning  coverage. 


The  "96  is  tough.  A  three  -terminal 
gas  discharge  tube  across  the  phone 
line  and  transient  su pressors  on 
each  Input  and  output  signal  stop 
Lightning  from  taking  your  system 
down.  The  *96  is  so  well  protected 
thai  its  proven  performance  in  the 
field  allows  us  to  offer  two  year 
warranty  coverage  which  includes 
damage  caused  by  lightning! 

You'll  hear  thunderous  applause 
when  you  install  a  *96  controller  on 
your  repeater.  Remote  programming 
will  let  you  easily  make  changes  to 
your  repeater  from  anywhere  with- 
out a  trip  to  the  hill,  Change  codes, 
autodial  numbers,  ID  and  tail 
messages  and  more,  with  reliable 
storage  in  E^PROM  memory. 


Your  users  will  be  thunderstruck  by 
the  outstanding  patch  and  auto- 
dialer,  with  room  for  200  phone 
numbers.  The  talking  S-meter  will 
let  them  check  their  signal  strength 
into  the  repeater.  Remote  base 
support  for  up  to  six  bands  allows 
linking  your  repeater  to  others.  Plus 
support  for  pocket  pagers  and  a 
bulletin  board. 

Your  technical  crew  will  light  up 
when  they  see  the  built-in  keypad 
and  indicators.  And  the  ease  of 
hookup  with  shielded  DIN  cables. 
With  pots  and  DIP  switches  easily 
accessible  at  the  rear  of  the  unit. 

Rugged,  capable,  easy  to  hook  up. 
The  RC-96  Repeater  Controller  -  an 
enlightening  experience  for  your 
repeater. 


advanced 
computer 
controls,  inc. 


THE  MULTIPLE  RECEIVER  SOLUTION 


2356  Walsh  Avenue,  Santa  Clara,  CA     95051     {408}  727-3330 


4  Channel  Signal-to-Noise  Voter 

*  Expandable  lo  32  ChmmH  hy  .lusl  Adding  Cards 

•  Con  [irtoaos  Voting 

*  LED  frwfccatms  of  COR  *m3  VolwJ  Signals 

•  Ekitfl  m  Calibrator 

■  Remote  Voted  Indicators  PmnetJ  0t*t 

-  4^i&DoutfeSMfed&rtfttiti44^CM 

*  Remote  Dtuwe  inputs 

•  MORE 

Built,  tested  and  calibrated  with  manual 
$350.00 

Rack  mount  version  also  available 

Fof  more  infarrrtalKwi  call  or  write: 

DOUG  HALL  ELECTRONICS 

Voter  Department 
81 5  E,  Hudson  Street.  Columbus.  Ohio  4321 1 

(614)261-6871 
SEE  US  AT  DAYTON 


CIRCLE  19  ON  READER  SERVICE  CARD 
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CABLE  T.V.  CONVERTERS 

Jerroltr1.  Oak.  Scientific  Atlantic.  Zenrtfi,  & 
many  others.  "New"  MTS  stereo  add-on: 
mute  &  volume.  Ideal  for  400  &  450  owners. 


1-800-826-7623 

B&BINC. 

4030  Beau  D  Rue  Drive,  Eagan  MN  55122 
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QSL'S!  •  QSL'S! 

Gus  needs  HELP  (very  bad  health). 

Please  send  your  QSL  or  other 

printing  needs  to:  W4BPD's  XYL 

Peggy  &  Gus'  jr.  The  Printer  w/25 

yrs.  experience.  He  is  a  professional 

printer.  Our  prices  are  "RIGHT", 

please  try  us  for  high  quality  work  & 

at  good  prices  &  fast  service,  50c 

envelope  of  samples  or  $1.00 

envelope  of  samples.  Thank  you  all, 

de— Peggy  &  Gus,  jr. 

THE  GUS  BROWNINGS  S 
P.O.  Box  70,  Cordova,  S.C.  29039 
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HAM  RADIO 
CLASSIFIEDS 

G*U  TOLL-FREE 

1  -800-  T&2,  -3131 

In  Calif:  707-839-1570 

NATIONWIDE 

BUY  AND  SELL  NEWSLETTER 

Published  every  other  Friday 

Sellers:    Ad  rates  50c  per  word 

(10  word  minimum), 
Ad  must  include  phone 
number,  counted  as  one 
word,  or  address.  Display 
ads  also  welcome.  Phone 
or  write  for  details. 

Buyers:    Six  (6)  month 

subscription  (USA) 
costs  $8.00, 

Call  HAM  RADIO  CLASSIFIEDS 
today  to  place  your  ad  or  order  a 
subscription. 

Visa  and  Mastercard  accepted. 


HAM  RADIO  CLASSIFIEDS 

S80  Vista  Drive.  McKinleyviile,  CA  9552 1 

1-800-782-313  1 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  No. 
PL259WSA 

83-1SFM050 

63822 

P1259/5T 

UG476 

UG-21DAJ 
UG-21MJ 
9913/PIN 

UG-2 1D/99 13 
UG-21S/9913 
UG-146A/U 
U&B3BflJ 


Description  Price 

UHF  Male  Phenolic,  USA  made  $  .70 

PL-259  Phenolic,  Amphenol  ,89 

PL-259  Teflon,  Amphenol  175 

UHF  Male  Silver  Teflon.  USA  1  50 

ftedOcer  for  RG-58  .20 

Reducer  for  RG-59  &  Mi  Nl  S  20 

NMaie  RGB.  213. 214.  Delta  3.25 

NMaleRG-a.213.214.Kijigs  5  00 
M  Male  Pin  for  99 1 3 ,  9036. 82 1 4 

fits  UG-21D/U  &  UG-2 1 B/U  N's  1.S0 

N  Mai  e  for  R&a  witti  99 1 3  Pin  3,95 

N  Mate  for  RG  S  with  99 1 3  Pin  5 .75 

N  Male  to  Sf>23  9,  Teflon  USA  600 

H  Female  io  Pl-259,  Tefton  USA  600 


PCSSTV  V2.0  $149.95 


Turn  your  IBM  PC  or  compatible  into  a  complete 
slow  scan  TV  system    You  don't  need  another 
computer  lo  send  and  receive  image**  in  up  to  64 
shades  of  gray.  Works  with  most  popular  graphics 
cards  and  printers 
Includes: 

Demodulator       Modulator      75  Page  Manual 

Software  Tutorial  Cassette 

Requires: 

Ham  iranscerver    PC  with  640K     Parallel  Port 

Graphics  Card      Tape  Recorder    Serial  port 
Slow  Scan  Formats:  8, 12. 17,24. .36,48, 72  sec 


"THrS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY'* 

THE  R.F.  CONNECTION 

21 3  North  Frederick  Ave.  #1 1 

Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD,  ADD  4% 

UPS  C.O.D.  ADD  $3,00  PER  ORDER 


Software  Systems  Consultin 
150  Avenida  Cabrillo,  Suite 
San  Clementet  CA    92672 
(714)  498  5784 


CIRCLE  1 1 5  ON  READER  SERVICE  CARD 


CIRCLE  244  ON  READER  SERVICE  CARD 


r1 


LI 


MOTOROLA  RADIUS 

For  the  discriminating  amateur  involved  in 
commercial  communications  as  well.  Meet 
significantly  tighter  commercial  specs! 
Up  to  40%  discount, 

3  year  warranty  by  Motorola,  an  added  year 
provided  by  Procomm. 
Mobiies/handhelds  and  accessories  to  meet 
your  amateur/commercial  needs 
simultaneously. 

PROCOMM 

1 948  Coventry  Ct 

Thousand  Oaks,  CA  91 362 

Phone:  805-497-2397 

VISIT  US  AT  BOOTH  619,  DAYTON  HAMVENTION 


rririH 

I  L~ 


NEMAL  ELECTRONICS 


•Complete  Cable  Assembly  facilities  MIL-STD45208 

•Commercial  Accounts  welcome-  Quantity  pricing  *  Same  day  shipping  most  orders 

•Factory  authorized  distributor  for  Alpha,  Amphenol,  Belden,  Kings,  Times  Fiber 


Call  NEMAL  for  computer  cable,  CATV  cable,  Hat  cable,  semi-rigid  cable,  telephone  cable, 
crimping  tools,  D-sub  connectors,  heat  shrink,  cable  ties,  high  voltage  connectors. 


HARDLINE  50  OHM 

RCA  I?  1/T  Akxntntwn  Btec*  Jacks* _.  89W 

FLC12  1/2 '  Cable  wave  corr.  copper  btk  jktjkt '  69/ft 

FLC7S  7/8 '  Cable  wave  Mfr,  copper  blk  )kt*  „... 4.25m 

NM12CC  N  conn  1/2*  corr  copper  m/Y         ...,,...  3* nn 
SM78CC  rV  conn  7/ST  corr  copper  m/T  »„^*^„54.Q0 


COAXIAL  CABLES  (per  ft} 

1180  BELDEN  9913  very  low  foss  -..*.* 

11Q2  RG8/U  95%  shiatd  tow  toss  foam   11ga 
1110  RG8X  95%  srwekt  {mini  8)  ,.„. 
1130  RG213/U  95%  shield  mil  spec  NCV 
1140  RG214/U  dot  silver  ihtd  mtl  Spec.... 


.55 

.36 

17 

.39 

1.8S 

1706  BG142B/V  dbi  stiver  snk%   tefhn  ins   1.50 

mo  RG217/V  50  ohm  5000  wait  dbi  shki  ...93 

14SO  RG174/U  50  ohm  .10O*  od  mlf  spec    *„»..„„*„,  14 


ROTOR  CABLED  CONDUCTOR 

8C1922  2-18ga  end  6-22g» 
9C1620  2  16ga  and  6-20gm   .. 


■■■■■■ ■ r ■ 


„  21/tt 
...3SW 


CONNECTORS-MADE  IN  USA 

NE720  Type  H  plug  for  Befden  9913  . 
NE723  Type  N  jac*  for  Belden  »fa_ 
UGC273  BNC-PL259  Adopter  Amphenol 
PL25QAM  Amphenoi  PL259 


*.**  lii^H+l* 


■  ■■  rrti  ■  ■■«■■■■■ 


...,$3,95 
~^4  9S 
......  %*  tv 

._  89 
1.59 

.22 


•  «++iif-F+tir 


,3.35 
.650 
.6-50 


PL259TS  PL259  tefion  ins/sifver  plated 

PL25SAM  Amphenoi  female-female  {barret)  »» 
UG175/VG176  reducer  for  RG58/B9  (specify},,.. 
UG21DS  N  plug  for  RG8,213>214  5irw„_ 

UGB3B  N  jack  to  FL250  adapter,  tefhn  

UG146A  SQ239  to  N  piug  adapter,   tenon  . 

UG255  S0239  to  BNC  pkjo  adapter.  Amphenot 329 

S0239AM  UHF  chassis  mt  receptachwAmphenol^^*^.  89 
UG88C8NCPlugRG58l42    ...  t1*45 

GROUND  STRAP-GROUND  WIRE 

GS38  3/Ef  tinned  copper  braid   ,...*„-.««♦.... ♦♦..,^-39/J'f 

GSf£   1/2*  tinned  copper  braid   .„„„„.„.„ SO/ft 

HW06  6ga  insulated  stranded  wire   „„,......... .35/tt 

AW14  I4g*  stranded  Antenna  wire  CCS    ■■■■»■■■■■■>■»■  J14Vft 


Alt  prices  plus  shipping,  S3, 00  rnin.  Visa  Mastercard  $30  mm,  COO  add  S3, 00 

C**  or  write  tor  com&ete  pic*  tot  Memtfs  mm  4Q  page  CABLE  AND  CONNECTOR  S£l£CT7QN  GUiQ£  rj  ayzdabkt 

aitwetiargewTtncy&tsat$SO&mtt,<ral*eBStQtS4mthc^^ 

NKMAL  ELECTRONICS,  INC.  12240  NE  14th  Ave,  N.  Miami,  Fh  33161 
(305)  S93-3924  Telex  6975377  24rir  FAX  (305)895-8178 
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Number  25  on  your  Feedback  card 


ARTER  'N'BUY 


Turn  your  old  ham  and  computer  gear  into  cash  now  Sure,  you  can  wail  for  a 
h  ami  est  to  try  and  dump  ii.  but  you  know  you  H  get  a  Tar  more  realistic  price  if  you  have 
it  out  where  1 00,000  active  ham  potential  buyers  can  see  it  than  the  few  hundred  local 
hams  who  come  by  a  ftea  market  table,  Check  your  attic,  garage,  cellar  and  closes 
shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too  old  to  sell.  You 
know  you're  not  going  to  use  it  again,  so  why  (save  it  for  your  widow  to  throw  out?  That 
stuff  isn't  getting  any  younger  I 

The  73  Flea  Market,  Barter  V  Buy,  costs  you  peanuts  (almost)— comes  to  35c  a 
word  for  individual  (noncommerdal)  ads  and  $1 ,00  a  word  for  commercial  ads.  Don't 
plan  on  telling  a  long  story  Use  abbreviations,  cram  it  In.  But  be  honest.  There  are 
plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  number. 
Include  a  check  or  your  credit  card  number  and  expiration.  If  you're  placing  a 
commercial  ad,  include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts:  then  be  pr  spared.  If  you  get  too  many  caJIs,  you  priced  n  low. 
If  you  don't  get  many  calls,  too  high 

So  get  busy.  Blow  the  dust  off,  check  everything  out ,  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  newcomer  Of  retired  old  timer  happy  with  that 
rig  you  re  not  using  now.  Or  you  m>ght  get  busy  on  your  computer  and  put  together  a 
list  of  small  gear/parts  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Saner  *n*  Buy,  Donna  DiRusso,  Forest  Road, 
Hancock  NH  03449  and  get  set  for  the  phone  calls 


QSLa  TO  OftDER,  Variely  of  styles,  colors, 
card  stock.  W4BPD  QSLs,  PO  Drawer  DX, 
Cordova  SC  29033  BNB2G0 

THE  DX'€RS  MAGAZINE  Up-to-date,  infor- 
mative, interesting  Compiled  and  edited  by 
Gas  Browning  W4BP0.  DXCC  Honor  Roll 
Certificate  2-A.  Send  for  free  s  am  pie  and 
subscription  information  today.  PO  Drawer 
DK  COfdOvaSC  29039  BNB261 

A2DEN  SERVICE  by  former  factory  techni- 
cian Fast  turnaround  PCS-300  NiCfttfs 
£36 .95  Southern  Technologies  Amateur  Ra- 
dio, Inc.,  10715  SW  190  St  #9,  Miami  FL 
33157.(305)238-3327  Bwa?62 

QSL  CARDS-  Look  good  with  top  quality 
printing  Choose  standard  designs  Of  fully 
customized  cards.  Better  cards  mean  more 
returns  lo  you.  Free  brochure,  samples 
Stamps  appreciated.  Chester  QSLs,  Dept  A, 
310  Commercial,  Emporia  KS  6G801  - 

8N0434 

SUPERFAST  MORSE  CODE  SUPEREASY. 
Subliminal  cassetle  $10  LEARN  MORSE 
CODE  JN  1  HOUR  Amazing  new  supereasy 
technique.  SID.  Both  Si  7  Money  hack  guar- 
antee Free  catalog:  SASE  Bahr,  Dept  73-7. 
1 1%  Citrus,  PalmbayFL  32905  BNBS31 

SB-220/221  OWNERS:  17  detailed  mods 
when  include  160-6  meter  opera  ion,  QSK. 
4  enhanced  p.s  50%  rebate  for  new  mods 
submitted'  9  pages  of  3-500Z  tech  info  $1 1 
postpaid  —Info  SASE  BOB  KOZLAREK 
WA2SOQ.  69  Memorial  Place,  Elm  wood  Park 
NJJ  07407  BNBSai 

VAGI  Builders.  Tube  Traps,  Tubing,  Clamps 
and  Universal  Plale  for  Boom  to  Mast  or  Ele- 
ments. SASE  for  Lisl  USA  call  800-533- 
3794  from  1-2  PM  EST  Brown  Engineering 
Inc..  5501  SW  25th  Court,  Hollywood  FL 
33023,  BNB624 

12TH  ANNUAL  TSRAC  WHEELING  HAM- 
FEST/COMPUTER  FAIR.  Sunday.  May  20. 
Wheeling  ParkT  8  AM  to  3  PM  WV's  largest 
Ham ?est  Deafers  welcome,  under  rool  Free 
Ilea  market  FamilyHamfesi  WOMEN  FREE, 
Children  16  under  free  Admission  52  in  ad- 
vance— S3  at  door  Contact  TSRAC.  Bo* 
240,  RO  1,  Adena  OH  43901  (614-546- 
3930)  BNB62S 

ROSS'  SSS$  USED  April  SPECIALS:  KEN- 
WOOD TS-930S/WAT  $1349  90,  TS-140S 
S679.90,  TH  415A  $269  90,  TS-530S 
$619^0,  ST-2  578.90,  BC-fi  $34.90,  PS  1 
$54.90.  ICOM  IC-751  $999  90,  AT-500 
$389,90,  IC-2KL  $1634  90,  IC-45A  $179,90, 


TEN-TEC  263  $159.90,  260  $139.90,  234 
99.90,  225  $99.90,  251 M  $89.90,  252M0 
$99  90,  262  $89.90,  960  $189. 90,  215 
$22.90.  LOOKING  FOR  SOMETHING  HOT 
LISTED??  CALL  OR  WRITE.  WE  HAVE 
OVER  220  USED  ITEMS  in  stock  MENTION 
AD  PRICES  CASH,  FOB  PRESTON. 
HOURS  TUESDAY-FRIDAY  9:00  TO  6  00. 
9:00-2  00  P  M  MONDAYS-  CLOSED  SAT- 
URDAY A  SUNDAY  ROSS  DISTRIBUTING 
COMPANY,  78  SOUTH  STATE,  PRESTON 
ID  83263  (208)  852-0830,  BNB6S4 

WRITTEN  EXAMS  SUPEREASY.  Memory 
axis  from  psychologist/engineer  cut  study- 
time  50%  Novice,  Tech,  Gene  $7  each  Ad- 
vanced, Extra:  $  1 2  each  Money back  guaran- 
tee Baftr,  Dept  73-7.  1196  Citrus.  Palmbay 
FL  32905  BNB691 

ROSS'  SSSS  NEW  April  SPECIALS:  T8- 
140S  $75590.  TM-253A  $409.90f  T5-950SD 
$3719.90,  TM-23TA  $389.90,  TH-41AT 
$169,99,  TH-31BT  $209.90.  TH-225A 
$339  90.  TH-315A  $289-99,  TS-940S 
S1799  90,  ICOM  IC-900  £459  99,  IC-735 
$969. 90 r  IC  2SAT  5374.90.  IC- 24  AT  $539  90. 
IC-3200A  $464  99,  IC-228H  $419  50,  fC-76t 
$2199  90.  IC-7A1  $4018-99,  YAESU  FT- 
747GX  $679  90.  FT^767GX  $1749  90.  FT- 
209RH  $276  99.  FT^7D  $434  90.  HEATH  KIT 
S&1000S679  90,  HW-2-PS329  99,  HW&24^ 
HT  $429  90.  HD-1250  $119  90.  HD-1416 
122  90,  HWS  24HT  $449  90.  AEA  PK 
232MBX  $307  90,  PK-SS  $119  90.  MM-3 
$159  90,  HAL  ST-6000  $599  99,  PCI-2OQ0 
$369  99.  KB  2100  $129  90,  CT-2100 
$439  90  ALL  LT.O.  (LIMITED  TIME  OFFER) 
LOOKING  FOR  SOMETHING  NOT  LIST- 
ED?? CALL  OR  WRITE.  Over  9004  ham-re- 
laled  items  m  slock  for  immediate  shipment 
Mention  ad.  Prices  cash,  F.O.B,  PRESTON, 
HOURS  TUESDAY-FRIDAY  900  TO  6:00, 
9:00-2:00  P.M.  MONDAYS.  CLOSED  SAT- 
URDAY &  SUNDAY.  ROSS  DISTRIBUTING 
COMPANY,  78  SOUTH  STATE,  PRESTON 
ID  S3263  (209)  652-0830,  BNB709 

HF  PACKET  IMPROVEMENT  Digicom  > 64 
revision  rA"  circuit  now  available.  Board 
plugs  directly  into  cassetle  pod  or  remote 
mount  vie  cabte,  both  connector?  included 
Power  defrved  from  computer  Uses  7910 
crt^p — no  alignment  required  Switch  allows 
HF  or  VHF  operation  Order  Kil  #154  for 
$49  95  or  Assembly  #154  for  579  95,  both 
include  FREE  DISK  Add  S3  50  s/n.  CA  add 
6.25%  tax  A  &  A  Engineering,  2521  W  La- 
Pelma  *K,  Anaheim  CA  92801  (714)  952- 
2114.  MC  or  VISA  accepted,  BNB732 

HAM  TRADER  YELLOW  SHEETS.  In  our 
2Bth  year  Buy.  Swap,  Sell  ham  radio  gear. 


Published  twice  a  month  Ads  quickly  circu- 
late, no  long  wail  for  results.  Send  business 
size  SASE  for  sample  copy  Si  5  for  one  year 
(24 issues)  P  O  B  2057.  Glen  Blyn  IL6013B- 
2057orPOB  15142,  SeaffleWA 981  IS 

BMS741 

SSSSS  SUPER  SAVINGS  ££$$$  Electronic 
parts,  components  supplies,  and  computer 
accessories.  Send  $1 .00  tor  a  one-year  sub- 
scription to  our  Catalogs  and  their  supple- 
ments. Gel  on  our  mailing  list  (214)  343- 
1770  BCD  ELECTRO,  Dept.  73,  PO  Box 
450207,  Garland  TX  75045.  WE  ALSO  BUY 
SURPLUS.  BNB749 

HAM  RADIO  REPAIR  all  makes,  models. 
Experienced,  reliable  service.  Robert  Hell 
Electronics,  Box  280363.  San  Francisco  CA 
941284)363  1406)  729-8200.  9NB751 

WANTED:  Ham  Equipment  and  other  proper* 
ty.  The  Radio  Club  of  Junior  High  School  22 
NYC,  Inc  ,  is  a  nonprofit  organization ,  grant- 
ed 501(0X3)  status  by  the  IRS,  incorporated 
with  the  goal  of  using  the  theme  of  ham  radio 
to  Turt her  and  enhance  the  education  ol 
young  people  nationwide.  Your  property  do- 
nation or  financial  support  would  be  greatly 
appreciated  and  acknowledged  with  a  receipt 
For  your  tax  deductible  contribution  Meet 
WB2JKJ  and  the  22  Crew1'  at  Dayton,  we 
will  have  two  tables  for  "Classroom  Net" 
members  to  congregate  at  Talk-in  on  144.30 
throughout  ihe  Hamveniion.  Join  ihe  "Class- 
room Nel."  7,238  and  21 .395  daily.  Write  us 
at:  PO  Box  1052.  New  York  NY  10O02,  Round 
the  clock  Hotlines  (516)  674^4072.     BNB762 

HAMLOG  COMPUTER  PROGRAM  Full  fea- 
tures. 18  modules  Auto-logs,  7- band  WAS/ 
DXCC  Apple,  IBM,  CP/M.  KAYPRO, 
TANDY.  CR8S24  95, 73-KATAWH,  PB  2015. 
PeabodyMA0i960  BNB77S 

LAMBDA  AMATEUR  RADIO  CLUB  Interna- 
tionat  amateur  radio  dub  for  gay  and  lesbian 
hams  On- air  sfceds  monthly  newsletter  and 
annual  gathering  at  Dayton  PO  Box  24810, 
Ph  iladelphia  PA  1 9 1 30,  8  N88 1 2 

DOSSAT  SATELLITE  TRACKING  PRO* 
GRAM  $39  95  laM-PCs/cornpatihles.  graptv 
ics  and  tabular  output,  realiime  and  predic- 
tion modes,  roiof  controller  support,  goo 
synchronous  (Phase  IV}  tracking.  SalelKit.0 
Software,  PO  Box  37,  Redmond  WA  98073, 
(206)868-1040.  8NBB35 

MACINTOSH  SOFTWARE:  Logging,  con- 
test, Morse  and  theory  training.  ZCo  Corpora- 
tion, PO  Box  3720.  Nashua  NH  03061  (6033 
88&-7200,  FAX  (603)  683-8452         BNBB74 

LOW  COST  HAM  RADIO  EQUIPMENT. 
Send  SASE  for  list  JIM  Brady/73.  3037  Au- 
drey Dr  .  Gastonia  NC  28054  BNB890 

SURPLUS  CATALOG.  72  pages    $2    Sur 
plus.  POBorr  276  AlOurgVT 05440  BNB091 

WANTED:  All  types  ot  Electron  Tubes  Call 
toll  free  1  (800)  421-9397  or  1  {612)  429- 
9397  C  &  N  Electronics.  Harold  Bramstetfl, 
6104  Egg  Lake  Road,  Hugo  MN  5 5038 

BISTB900 

10  MTfl  FM  HYGAIN  CB  BOARD  with  in- 
structions 59.95.  FM  DET  KIT  $7.00.  40 
Channel  Switch  S5.00.  Crystal  £5.00.  SQi 
VOL  Pots  $2.00/palr  Alt  forS24.95  plus  52.00 
S/H;  MORNING  DISTRIBUTORS,  PO  BO)t 
717,  HIALEAH  FL  3301T.  (305)  8S4- 
86««  BNB902 

The  2ist  Annual  B'A'S'H  will  be  held  on 
FRIDAY  NIGHT  ot  the  Hamvenhon,  Apftl 
27th,  1990  at  the  Conference  Center 
( Madison  Roomy  ot  ine  HARA  ARENA  AND 
CONFERENCE  CENTER,  {the  same  location 
as  the  Hamvention).  slarling  at  7  PM.  There  is 
no  admrsskon  charge,  and  free  continuous 
entertainment.  Hoi  dinner T  sandwiches, 
snacks  and  beverages  are  available  Two  ex- 
citing top  awards,  and  many  others  Stay  right 
at  HARA  when  the  Hamvention  doses  on  Fri- 
day evening  and  meet  your  friends  and  join  us 
lor  an  evening  ot  tun  and  entertainment 


ANNOUNCING"  Weather  permitting,  there 
will  be  a  hot  atr  balloon  launch  on  Saturday. 
April  28r  1990  or  Sunday.  April  29.  1990  at 
approximately  6  45  AM  conducting  aeronau- 
tical OSOs  Frequencies  to  be  announced  at 
the  B'A'S'H  Speual  Event  QSL  cards  wiB 
betssoed  Sponsored  by  rne  Miami  Valley  FM 
Association.  PO  Box  263.  Dayton  OH 
45401.  BN8909 


HAM  SOFTWARE  iBMCompatibles  10  disks 
$26  95.  MC  A/ISA/Discover  N5A8V  EAPCO/ 
7.  PO  Box  14,  Keller  TX  7624W014.  (B17) 
498-4242,  Order  Only  1  (800}  B6S- 
7205,  BNB911 

ELECTRON  TUBES:  All  types  &  sizes.  Trans- 
mitting, Receiving,  Microwave  Large  in* 
ventory  =  same  day  shipping.  Ask  about  our 
&5QQZ  special  DaMy  Electronics.  PO  Box 
5029.  Compion  CA  §0224  (flOO)  346- 
6667  BNB91S 

HAM-SWL-SCANNER  BOOKS.  Catalog  $1 
Tiare.  PO  Box  493/S  Lake  Geneva  Wl  S3 1 47, 

BNB91& 

COMMODORE  54  HAM  PROGRAMS— B 
disk  sides  over  200  Ham  programs  $16.95. 
25c  stamp  gets  ynusual  software  catalog  of 
Utilities.  Games.  Adult  and  British  Disks 
Home-Spun  Software.  Box  1064-BB.  Estero 
FL  33928.  BNB917 

EASY  PCBs  using  our  popular  transfer 
sheets!  Inexpensive  FREE  delays,  PCBs. 
OepL  HI.  Box  13534,  Kanata,  Ontario, 
Canada  K2K  1X6  BNB923 

TEST  EQUIPMENT  Reconditioned  (guaran- 
teed^. Terrific  Prices,  NBS  Calibration  avail- 
ab*e  Visa  M/C.  Amex.  COD  EJectronic  Sur- 
plus. Inc.,  4350  Town  Pla*a,  Suile  203, 
Houston  TX  77045  (71 31 728-9718  BNB924 

DIGITIZER  FOR  IBM  COMPATIBLE  PCs  640 
by  430  restful  ion  from  VCR  video  camera  $85 
demonstration  disk  $3  Codeware,  Box  3091 , 
Nashua  NH  0306 1  BNB925 

AMIGA.  MACINTOSH.  ATARI  XL/XE/ST 

Amateur  Radio  public  domain  software 
$4  00/disk.  SASE  tor  catalog   Specify  com- 
pute rf  WA4EFH,  Box  1646.  Orange  Park  FL 
32067-1646.  BNB926 

OAK  CHIP  AND  CABLE  DESCRAMBLER. 
VE4NC  (204)  667-5185.  BNB927 

WANTED;  Mclnto&h  stereo  equipment.  Gary 
StejskaJ.  t4t2  26  Si,  N.W,  Cedar  Rapids  IA 
52405.  6NB928 

VOUR  OWN  PESONAL  QSL  CARD  on  drsk 
lor  me  C-64  Send  your  name,  address,  coun- 
ty, and  call  along  with  $5.00  to  Pais.  PO  Box 
2,  Berwick  PA  1 8603  BNB9Z9 

WANTED:  HF  transceiver  for  mobile  use. 
ORP  OK.  J  Bgckowaki,  PO  Box  2852. 
Petaluma  CA  94953  BNB930 

BATTERY  PACK  REBUILDING:  Don1!  pitch 
Il-maJE  it— for  FAST- PROFESSIONAL  sar- 
vice!  Satisfaction  guaranteed'  ICOM:  BP2f 
BP3  $19  95,  BP5  $25  95,  BP7/BP8/8P70 
S32.95.  KENWOOD:  PB21  S1595,  PB21H 
$21.95,  PB25/25H/26  324  95  YAESU  FNB9 
$19.95f  FN810  S23  95,  FNB4/4A  S36  95, 
Ten-Tec  «24.95.  'UDO-tT  INSERTS'"  ICOM: 
BP3  $16.95.  BP5  $22  95.  BP7^8  $27.50, 
KENWD:  PB21  *I2  95.  PB24/25/2S  St 995. 
TEMPO:  SMS/series  $22  9S.  YAESU: 
FNB4/4A  S32.95,  FNBlO  $T8  95h  AZDEN: 
300  $19.ft5.  'NEW  PACKS  '  ICOM:  PBS 
$43  95,  SPSS  $5a.95.  YAESU:  FNB2S19.95, 
FNB10S/FNB12S44  95,  SANTEC:  142^1200 
$22.95.  TELEPHONE  I  PAGER  /  COMPUT- 
ER /  COMMEFtClAL  PACKS— FREE  CATA^ 
LOG  Add  $3  Shippmg/order  PA +  6%. 
VtSA-MC  add  $2  CUN AR0.  R  D  6  Box  104, 
Seciord  PA  t5522  (814^623^7000   BN8931 

WANTEOi  Bugs  (Speed-keys),  Forengn,  old, 
odo\  and  antique.  Smiley,  POB  5 150,  Freder- 
iCksbu  rg  VA  22403 .  BN  B932 
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Number  26  on  your  Feedback  card 


Dealer  Directo 


CALIFORNIA 


Sail  Diego 
Hard  to  Find  parts,  surplus  electronics,  stan- 
dard line  items  Hams,  nobby ists.  industrial 
professio-nafs — from  nuts  &  bolls  to  laser 
diodes  Electron  really  speaking.  Gateway's 
gol  it!  M-F  9-5:30  SaL  9-5  GATEWAV  ELEC- 
TRONICS, 9222  Chesapeake  Drive,  San 
Diego  CA  92123;  (619)  279-6902. 


COLORADO 


Denver 
Hard  lo  find  parts,  surplus  electronics,  stan- 
dard line  items.  Hams,  hobbyists,  industrial 
professionals— from  nuts  &  bolts  to  taser 
diodes.  Electronically  speaking,  Gateway's 
got  it'  M  F  9-5  30  Sat  9  5  GATEWAY  ELEC- 
TRONICS,  5115  N.  Federal  Blvd.  -32-B. 
Denver  CO  80221 ;  (303>  45S-5444, 


DELAWARE 


New  Castle 
Factory  authorized  deaterl  Yaesu,  ICOM, 
Ten -Tec,  KDK,  Kenwood,  AEA,  Kan  Ironies, 
Sanlec.  Full  line  of  accessories  No  saies  lax 
in  Delaware  One  mile  off  I-95  DELAWARE 
AMATEUR  SUPPLY  71  Meadow  Road, 
New  Castle  DE  19720:  (302>32B-772S. 


IDAHO 


Preston 

Ross  WB7BYZ  has  I  he  largest  slock  of  a  ma 


leur  gear  in  the  Intermountain  West  and  the 
best  prices  Over  9,000  ham  related  gear  m 
stock.  Call  us  for  "air1  your  ham  needs  today 
ROSS  DISTRIBUTING  Co,  7S  S  State  Pre 
ston  ID  83263;  (206)  852-0830 


KANSAS 


Wellington 
We  have  it!  ASTRQN.  BUTTERNUT.  EN- 
COMM,  HEATHKIT,  GORDON  WEST. 
KANTRONICS,  LASER  COMPUTERS.  MFJ 
RADIO  SHACK.  TEN-TEC.  VALOR  ANTEN- 
NAS A  more.  Smalt  town  service  with  dis- 
count prices  D ANDYS,  120  N.  Washington, 
Wellington,  KS  67152,  (31 6)  326-6314. 
Circle  Reader  Service  263  tor  more  informa- 
tion. 


MISSOURI 


St.  Louts 

Hard  to  find  parts,  surplus  electronics,  stan- 
dard tine  items.  Hams,  hobbyists,  industrial 
professionals— from  nuts  &  bolts  to  laser 
diodes.  . Electronically  speaking.  Gateway's 
got  Jt!  M-F  9-5:30  Sat  9-5  GATEWAY 
ELECTRONICS,  8123  Page  Blvd.,  St.  Louis 
MO  63130;  (314)  J 27-61 16 


NEW  HAMPSHIRE 


Deny 
Serving  the  ham  community  with  new  and 
used  equipment.  We  stock  and  service  most 
major  lines.  AEA.  Astron,  B&W.   Bene  he; . 


Cushcrafi.  Hustler.  COM,  Kenwood,  KLM. 
Larson,  MFJ,  Mirage,  Vibroptex:  boohs,  ro- 
tors, cable  and  connectors.  Business  hours 
Mon  -Sat.  10-5,  Thursday  10-7.  Closed 
SunVHnlidays  RJVENDELL  ELECTRON- 
ICS .  6  Londonderry  Road,  Derry  NH  03038: 
(603)434-5371 , 


NEW  YORK 


Jamestown 
Western  New  York's  finest  amateur  radio 
dealer  featuring  ICOM-Larsen-AEA 
Bamtronics- Astron.  New  and  used  gear  B 
am  to  5:30.  Sat,  and  Sun.  by  appointment. 
VHF  COMMUNICATIONS.  260  Tiffany 
Ave..  Jamestown  NY  14701,  (716)  664- 
6345.  Circle  Reader  Service  number  129  for 
more  information. 

Manhattan 
Manhattan's  largest  and  only  ham  and  busi- 
ness Radio  Store.  Featuring  MOTOROLA. 
ICOM,  KENWOOD,  YAESU,  AEA,  SONY. 
BIRD,  TEN- TEC .  elc  Full  stock  of  radios  and 
accessories.  Repair  lab  on  premises.  Open  7 
days  M-F,  9-6:30  pin-  Sat  &  Sun,  TO-5  pm 
We  snip  worldwide  B  A  RR  Y  ELEC  TRONICS . 
512  Broadway,  New  Yorfc  N¥  10012;  (212) 
925-7000.  FAX  (212)  925-7001. 


OHIO 


Columbus 
Central  Ohio  s  full  line  authorized  dealer  for 
Kenwood.  ICOM,  Yaesu,  Ten-Tec,  Info-Tech. 
Japan  Radio,  AEA,  Cusncraft,  Hustler,  and 
Butternut  New  and  used  equipment  on  dis- 
play and  operational  in  our  4000  sq.ft.  store 
Large  SWL  department,  too  UNIVERSAL 
AMATEUR  RADIO,  1280  Aids  Drive, 
Reynolds  burg  (Columbus)  OK  43068;  {614) 
806-4267. 


PENNSYLVANIA 


Trevose 
Authorized  factory  sales  and  service.  KEN- 
WOOD, ICOM,  YAESU,  featuring  AMER- 
ITRON,  B&W,  MFJ,  HYQAIN.  KLM. 
CUSHCRAFT,  HUSTLER.  KANTRONICS, 
AEA.  VIBROPLEX.  HElL,  CALLBOOK. 
ARRL  Publications,  and  much  more 
HAMTRONICS,  INC.,  4033  Brownsville 
Road,  Trevose  PA  19047;  (215)  357-1400. 
FAX  (215)  355-8958.  Sates  Ofder  1-300- 
426-2820.  Circle  Reader  Service  379  for 
more  information, 


TEXAS 


Dallas 
In  Dallas  since  1960  We  feature  Kenwood. 
ICOM,  Yaesu,  AEA.  Butternut.  Ronn.  ama- 
teur publications,  and  a  full  line  of  acces- 
sories. Factory  authorized  Kenwood  Service 
Center  ELECTRONIC  CENTER  JNC-.  2608 
Ross  Ave.,  DaHas  TX  75201  \  (214)  969- 
1936, 

Houston 
Hard  to  find  parts,  surplus  electronics,  stan- 
dard ijne  items  Hams,  hobbyists,  industrial 
professionals — from  nuts  &  bolts  to  laser 
diodes... Electronically  speaking,  Gateway *s 
got  it!  M-F  9-5:30  Sat.  9-5  GATEWAY 
ELECTRONICS,  9890  Weslpark  Drive. 
Houston  TX  77063;  (713)976-6575. 

Southwest  Houston 
Full  line  of  Equipment  and  Accessories, 
in-nouse  service  featuring  ICOM  and  YAESU 
New  equipment  on  display  and  operational' 
(7T3)  879-7764;  FAX  (713)  679-9341.  MIS- 
SION COMMUNICATIONS.  11903  Alief- 
Clodlne,  Suite  500,  Houston  TX  77082, 
Circle  Reader  Service  380  for  more  informs* 
tion+ 


DEALERS:  Your  company  name  and  message  can  contain  up  to  50  words  for  as  little  as  $420  yearly  (prepaid),  or  $210  for  six  months  (prepaid).  No  mention  of 
mail-order  business  please.  Directory  text  and  payment  must  reach  us  60  days  En  advance  of  publication.  For  example,  advertising  for  the  April  '89  issue  must 
be  in  our  bands  by  February  1st,  Mail  to  73  Amateur  Radio ,  Box  278,  Forest  Road,  Hancock,  NH  03449. 


MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


Repeaters 
Links 
Remote  Base 

VHF.UHF 
Receivers 

Antennas 


Hi  Pro 


'Standard  and 

Computerized 

Controllers 

'Standard  and 

Computerized 

Auto  Patches 

Duplexers 


EXPANDABLE  REPEATER  SYSTEM 


•  A  NEW  CONCEPT  IN  HEPEATEH  D€SKSN,  THE  Hi  Pro  "F  IS  AN  EXPANDABLE  REPEATER  WITH  THE  FOLLOWING  FEATURES  A  BASIC  REPEATER  WHICH  WOULO  IN- 

CLUDE A  COMPLETE  RECEIVER,  TRANSMITTER.  COR,  FRONT  PANEL  CONTROLS  AND  INDICATORS,  LOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED,  19-INCH  RACK  MOUNTABLE  CABINET 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADD  ON   THE  ADD  ONS  ARE— HIGHER  POWER.  1KV220  VAC  POWER 

SUPPLY.  IDENTIFIER.  AUTO  PATCH.  OR  COMPUTER  CONTROLLERS  IN  ADDITION  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVEH  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS.  REMOTE  BASE  OR  DUAL  BAND  OPERATION.  ETC 
AN  EXTENSION  RANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING,  STATUS  LIGHTS  AND  INDICATORS  ALL 
ADO  ONS  ARE  AVAILABLE  FROM  THE  COMRANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS 


MAGGIORE  ELECTRONIC  LAB.  ran  j< 

600  Westtown  Rd.     West  Chester,  PA  19362     Phone  (215)  436-6051     FAX  (215)  436-6268     Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 
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Number  27  on  your  Feedback  card 


Kenwood  Corporation  Service 

A  tour  through  the  service  department 

by  Gordon  West  WB6NOA 


When  you  deal  with  Kenwood  USA 
Corporation,  you  arc  dealing 
with  i  me  big  company  As  Joel  Berger 
WD6BQD.  Kenwood's  National  Service 
Manager,  took  me  on  a  scheduled  tour  of 
I  be  service  department.  1  noticed  the  pro- 
Mi  manner  in  which  they  greet  cus- 
tomers bringing  equipment  in  for  repair. 
However,  as  with  ICO VI,  Yacsu,  and  other 
large  manufacturers  ol  amateur  gear,  the 
fact  1 1  mi  you  brought  It  in  doesn't  mean  ifs 
going  to  gel  fixed  While  you  wm l 

CrEiig  Martin  KRftT.  Kenwood's  Cus- 
tomer Set  vice  Manager .  offers  73 
Ma^azhit"  readers  the  following  tips  on  se- 
curing last  Kenwood  service  for  1990: 
"Whenever  someone  calls  our  service  de- 
partment .  they  will  be  greeted  by  a  message 
providing  them  with  options  so  thai  they 
w  (II  be  able  to  contact  the  appropriate  de- 
partment Should  the  customer  wish  to  talk 
w  ith  a  technician,  he  should  seJect  the  tech- 
nical department  Customer*  can  be  freely 
transferred  from  service  to  parts  to  sales, 
etc,  Ptea.se  also  note  that  we  operate  on 
Pacific  Standard  or  Paulk  Daylight  time. 
Our  hours  are  from  OH:  30  through  17:00 
Monday  to  Friday,  e&C lulling  holidays.*1 

Touring  Ken  wood's  Service  Facility 

En  addition  to  ham  raJios.  the  company 
services  business  radios,  audio  equipment, 
CM  stems,  and  murine  equipment,  in  sepa- 
rate sections.  About  f  f  the  personnel 
arc  Japanese:  most  are  American.  Surpris- 
ingly, everyone  is  trained  to  work  on  many 
types  of  rigs  They're  all  knowledgeable, 
but  there's  always  someone  who's  a  real 
specialist  on  a  particular  type  of  equip- 
ment . 

Kenwood  has  35,000  pans  to  support  the 
needs  of  the  service  departmem .  The  parts 
go  back  for  up  to  HJ  ftMto*  w  even  old 
Kenwood  sets  can  be  repaired,  though 
tubes  are  a  problem.  Quality  6I46B  tubes 
are  no  Longer  available  in  the  US,  and  Ken- 
wood 5 1 0  and  5 1 1  sets  arc  still  operating.  If 
you  have  one  of  these  older  sets,  stock  up 
now  on  the  tubes.  If  you  have  an  early 
Kenwood  handheld,  let  a  local  battery  store 
rebuild  your  NiCd  pack.  This  w  ill  save  you 
time  and  money  in  the  long  run  There's 
nothing  magic  about  older  Kenwood  bat- 
tery packs  Be  sure  to  bring  in  the  old  pack 
so  the  battery  Tcbudder  can  see  where  the 
woes  hook  up. 

Kenwood  was  quick  lo  point  out  their 
team  approach  to  fixing  equipment  proper- 
ly and  quickly .  Berger:  "*lt1s  your  bobby, 
but  it's  our  business,*1  The  Kenwood  ama- 
teur radio  repair  technicians,  nine  total, 
enjoy  providing  got* J  service  for  your 


Photo  A.  Kenwood's  ropsenice  men:  Craig  Martin  KR6T.  the  Customer  Serine  Manager 
(fefii.  and  Joel  Berger  WD6BQD,  the  National  Service  Manager  (right). 


Photo  B.  A  Kenwood  test  bench  with  ultra-sophisticated  teit  equipment  for  hard-to-trace 
malfunction  << 


Photo  C.  Maria  KC6ABM  {Anti  Ballistic  Missile}  a!  the  Ken  wood  employees'  ham  club 
station. 


equipment.  And  they  are  hams,  too. 

One  of  Kenwood's  enthusiastic  em- 
ployees. Maria  KC6ABM,  set  up  a  suc- 
cessful amateur  radio  class  for  visiting 
Japanese  bams  who  wanted  to  get  their  US 
licenses.  Maria  is  regularly  on  the  air  from 
Kenwood's  deluxe  base  station  console 
that's  open  to  all  hams  wanting  to  do  a  little 
rag-chewing  during  lunch  (see  Photo  C) 

All  repair  records  are  kepi  on  computer. 
Berger:  This  is  usually  detailed  on  the 
work  order  included  with  the  Toted  set/' 
As  a  ham,  I  like  to  see  exactly  what  they  did 
to  fix  it. 

It  seems  a  shame  that  quick,  emergency 
repairs  are  not  available,  Some  hams,  get- 
ting ready  for  a  big  trip,  might  pay  up  to 
three  times  the  normal  repair  rate  to  get 
their  sets  fixed  quickly ,  but  none  of  the 
manufacturers  offer  quick  fixes  at  higher 
rates.  However,  equipment  that  conies  in 
for  the  same  problem  a  second  time  is 
pushed  ahead  of  the  line.  Also.  Kenwood 
does  provide  priority  on  returns  at  no  addi- 
tional charge . 

Common  Service  Problems 

These  vary  from  unit  to  unit,  but  a  brief 
breakdown  might  be; 

•Handholds— Dropped  unit/improper 
charger 

•VHF  Mobiles— Reverse  polarity/ front  - 
end  overload 

*HF  Mobiles— Reverse  polarity  /salt  water 
damage  'front-end  overload 
•HF  Base  Units— Front -end  overload/ 
lightning  strike/bad  finals  f  from  high  SWR 
or  trying  to  run  too  much  power) 

In  addition,  problems  may  be  due  to  im- 
proper connections,  such  as  using  a  wrong 
jack. 

Qut-of-Bund  Procedures 

Martin:  "We  will  repair  all  Kenwood 
radios  regardless  of  the  modifications  as 
king  as  you  provide  a  description  of  what 
the  modification  does,  how  it  is  controlled, 
and  how  it  was  accomplished-  We  wilt  not 
fix  your  modification?  If  it  is  determined 
that  the  problem  is  caused  by  the  modifica- 
tion, it  might  be  necessary  for  us  to  discon- 
nect the  modification  in  order  to  complete 
the  repair.  We  will  not  attempt  to  reconnect 
it  even  if  we  have  the  instructions!  We  will 
also  not  fix  transmit  problems  outside  of 
the  normal  ham  bands.  This  includes 
MARS,  CAP;  and  especially  CB  modifica- 
tions. " 

Sending  in  Your  tint! 

According  to  Martin,  one  of  the  most 
common  problems  with  the  customer 
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BUDDY,  CAN  YOU  SPARE  A  DIME? 

That's  right.  .  .  only  IOC  on  each  dollar — 
AXM  wants  your  business  and  is  witling 
to  cut  our  profit  \o  10%  *to  get  it, 

Choose  from  these  name  brands: 
[Ifepco 


■iirflkadi 


rttton 

Standard 


CGHMUNCATntS  SPfCW&TS  *C 


VCT 


Jcaier  ootfc  inctwd*1*  CJ^h  drscount 


AXM      Incorporated 

5er?iii{  (hf  radio  amateur  *  to  nerd's  more 
(/tan  an  amaltur  radio 

IITVJ     LoarB    Klr«[,    fiuil#    b 
C»ritn  Cro¥t,   (  *liforni«      92t40 
T*l:  (T  l  J)  41III07 

I         S\       [7     14]       h     IJIrff    S& 


CIRCLE  243  ON  READER  SERVICE  CARD 


UAI-10  AND  UAI-20 

UNIVERSAL  REPEATER/LINK 

AUDIO  INTERFACE 


Detailed  application  manual 

Low  power  operation,  19ma  @  12v 

CTCSS  decoder  on  the*  UAI-20  only 

Assembled,  tested,  one  year  warranty 

Link  monitor- mi K/mon*tOf  mule  control 

Adjustable  repeater/ link/  DTMF  audio  outputs 

Selectable  DTMF  mute  on  repealer  and  link  audio 

Repeater,  link,  auxiliary  and  control  audio  Inputs 


UAI-10 

$44.00 


UAI-20 

$89.00 


CREATIVE  CONTROL  PRODUCTS 

3185  Bunting  Avenue 

Grand  Junebon   CO  B1504 

(3031  434   5405 


CIRCLE  306  ON  RE  AD  Eft  SERVICE  CARD 


FREE  REPLACEMENT 


PERSONALIZED  MUGS 
Call  Sign  AND  Name 

Professionally  Done 
FREE  Replacement  For  1  year  if  broken! 


GREAT  FOB  GIFTS  &  CLUB  AWARDS 

Lafge  Stoneware  Coffee  Mugs  $8  *5  ea  2  tor  Si  6,'* 
Heavy  15oz  Glass  Beer  Mugs  S 10  «  ea  2  tor  $19  " 
Quality  10oz  Glass  CnHee  Cups  *7  M  ea  2  tor  S14.'S 

Add  $2.  *■  Shtppmg  and  handtmg  per  mug 

A2  Residents  add  B%  Sates  Ter 
Mske  Checks  or  Money  Orders  payable  to. 

D  &  S  Sales       Phone  M  (602)  286- 1 236 
P.O.  Box  17012/Munds  Park.  AZ86017 


AMATEUR  RADIO  AND  COMPUTER  EQUIPMENT 


lute  I 


800-942-8873 


O  KENWOOD 

ICOM* 


ifconoept/ 


I 
I 


C   9  <   *   0  ■   *    ■    i   a 


AND  MUCH  MORE. 


Call  for  your  Special  Price 


1057  East  2100  South 

Salt  Lake  City,  UT  84106 

801-467-8873 

CIRCLE  343  ON  READER  SERVICE  CARD 


HITACHI  SCOPES  AT  DISCOUNT  PRICES 


Digital  Storage  Scopes 


VC-6025  20MS/S 
MMHi  Ba^mth 

Capacity 

S2349.00 


K>  H  uvo'ii  scopes  i"Viua*  pftices.  y:n*mii3ia  arts  Hicaeni  i 
}  yur  warldwids  warranty  qn  pans-  utf]  labor  Many  accai 
no  nun  uvmiatHe  nor  tui  fcrtkpea 


Lisl  £595 
Save  SI 70 

DC  to  20MHz 


V-1 060 
UH  51595 


.359 


DC  To  lOOMHj- 

Dual  Channel 
Delayed  Sweep 
CRT  Hendoui 
Sweep  Time 
Autorgnging 
trigger  LOCk 
?ftlV  S*naiti¥i1y 


V-4H 

vuo 

V-tMB 

v-i  i3o 


tow* 


d  r 

Df 
DT 

QT 

(IT 


JmV  «**  B«<4y*4  Swtap.  CFfT  Ff*a**Jt.  Cu^ra  Mm 
mv  sana.  tMuivna  S«»«-  CRT  Raadauf.  EJVM.  Comirar 
tmV  sens.  Dtwumrf  S*Beo.  Cursor  Maw.  PVM,  Coufllif 


im  ***&  savi 

■M  S?iQ  tWO 

St  o?n  tats  «a?t 

$2,450  $2,094  $144 

$3,100  iL'.6?5  M24 


ELENCO  PRODUCTS  AT  DISCOUNT  PRICES 


20MHz  Dull  Trace  Oscilloscope 

S375 
.       MQ-1251 

I 


•6'  CRT 

*  Buill  in 
component  tester 

■  TV  Sync 


FREE  DMM 

with  purchase  of 
ANY  SCOPE 


SCOPE  PROBES 


35MHz  Dual  Trace  Oscilloscope 

$495 

M0-1252 

-  Higr-  iL,rr,,nince6  'CRT 

*  tmV  Snilftttivlly 

*  EKV  Acceleration  Voir.1yEf 

-  tons  Ri*e  Time 

*  XV  Operation  ■  Z  Axis 

*  Delayed  Triggering  Sweep] 


Too  quai'ty  scopaa  al  a  •*>  raaaonatua  pp»c«  Contains  all  decree  teatu«aa  Two  li   TCrx  prooea.  d^AQtami  and  manual.  T«o  year  guaranta* 


PRICE  BHEAKT14RU 


3!0 
ChO0» 

ttom. 


$24,95 

MDMHB1 

$27.95 
'.'I'v  ■  '?: 
S29.95 


■  Auttibl*  Corlw«rt|f 

'   1%Accurnt|i|MDM-iai} 


Trii«  HHS  4^ 
Okgkt  Huinmelar 

N  70DO 


05%  DC  Accuracy 
1%  Rpti'S ranee 
wiih  Frog.  Counter 
anfl  deiu*!?  c&5-e 


Bench  DM  MS 


■       j  r  r.1! 


$125  a  t  stoH  $175 


Wide  Band  Signal  Generator!: 

SG~90Q€       SI  29 

RF  Fraoj  1CI0K-450MH1 
AM  Modulation  O*  IKHt 
Vanabl*  AF  dui: 

a500  Hfth  D^M«(  DJipia^ 

and   ISOMHr  built  In  Frvq  Ctr  1249 


DlQliai  Triple  Power  Supply 


XP-765 
S249 

u-?av  «1  1 A 
&20V  a' 
iV  at  5* 


XP-660  uttf!  Anilo^  Mttiri  SI  75 


Four- Fund  Ion  frequency  Counters 

F-100  120MH 

S179 
MHO  1 7GH 

FriQQ5nc|r  Panod  Tota~rs  StOV 

Sail  Cha>ch  atrtf  MioTi  Slab*  Urad  C«rst*  Ovan 
OtOiirtof.  B  dig«-  LED  d'3p-a^ 


Mtfltime^er  ■Mh 
Capaci lance  and 
TFantiilor  Taalaf 

S55   CM-15OT 

[  Reacts  Vol  Is.  On  ma. 
■  Current,  Capac^ors 
Trantlilors  and 

DlDdfl*   With  C45P 


AC  Current  Meier 
ST-1D10 

S69.95 

tOOQAiriK 

9  FunctBTa 


Digital  Cipiciiint*  Miter 
CM  1W0 

158.95 

sflanoe* 
ipt-JO.OOOufd 

Zero  control 
4Hin  case 


SolfleriBis  Breidboirdf 


Digital  LCR  Weiir 


Coils  luH  300H 
Caps   lpF-JOOutl 
fl*s  0t-50M 


^aie  showw 


a-i  >iti*  color 
cod*?'''  PC'^i  i 


TRIPLE  PQWE8  SUPPLY  XP-62D 

AllW*<Hf$lC 

"$45 


•*  *»&i»#i 


z  ■  *vr . 
?  i  k  jc . 


Quad  Power  Supply 


xp-sao 
£59,95 


2  roVal  2A 

1?V  at  ta 

Fully  f*gvl«t«J  a7        ^^  ^f,*1,  ^ 

XP-575  wRhiHil  meter i  $39.95 


GF  8016  Function  Generator 
with  Fraq.  Counter 

$249 

$»r*u.  $40ara  Tnar>gli? 
Pultl.  Ramp   2  io  ZMH? 
F'efl  Counlai   t    IQMK? 

GF  1015  wHhoiii  Freq   M iter  SI 71 


Function  Generator 

f  1*4   •  -  - 

<*^i  k»»  H'  V**  mmm 

'*tP   ■Kill  T««J 


ACClamp-On 

ST-2G&I 

S25.00 

0-TOOOAAC 
moi!  DMM 


Decade  Blox 

#95t0or| 
*96?Q 

118  95 


47p(  to  1QMF0 


LEAHN  TO  BUILD  AMD  PROGRAM 
COMPUTERS  WITH  THIS  KIT! 

INCLUDES:  All  P«ni    i||«mNv  «nd  LMUJft  Manuil 


MODEL 

—  "-  -  - 


$129.00 


WE  WILL  NOT  BE  UNDERSOLD!      f   £   C  CAf  1?G  INeT 

UPS  Shipping,  4e  s^tes  5  -^—^  124g  Raww0od    o^rfieid,  iL  miS 

<S10  MaK)  IL  Rea.P  7%  Tn*  ^±&*j  (ftOO)  292-7711  (70S*  541-0710 


Sirtnq  ton1  ■scaa-i  fOu  6^->C  i  c^T-pff  ifOP  Qu  Ucr«  U^^*' 

lajuhtt  ynu  i.j  *i  'M  .r*i  RAMs    H0MS  arn  iyn  »  fl!W*i 

< i  iSBisar  wtiCh  lhi  Wfite  irachf* iBrtjjBiJ? afMh'C  *d> 

•  1h»  nftfll  imHwCMrn  Id  Bl  r*  BWb  ppcf  kj:  tg  ul  tttnt4 

•noiW(11vminU4jcti3fli''Wi";  -  jaT6E?PPIW 

Taayw  p*u  *  «w  ■*,*  a-c  njp js  3»n  m«ar  inri  Bvtl 

IV  V  •mhrr  wr  *mric  i^r-  >tiRi9aS and aaMr  la> 

MatV  iith  fid  M  M  m  -!-■-■■  MTTfjmp 


15  Day  Money  Back  Guarantee 
2  Yaar  Warranty  j^«i  tje^i  *  «*uwei 

WRITE  FOR  FREE  CATALOG 


CIRCLE  356  ON  READER  SERVICE  CARD 
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sending  m  his  unit  is  "Inadequate  packaging.  Please  use 
the  original  box  and  packing.  If  they  are  not  available,  use 
a  heavy  double  wall  cardboard  box  (hat  provide*  approxi- 
mately 6*  of  packing  materia]  on  all  sides,  DO  NOT  USE 
CRUSHED  NEWSPAPER  FOR  PACKING  MATERI- 
AL??! Use  styrofoam  beads  and  add  cardboard  buffers  to 
prevent  shifting  of  the  contents  with  heavy  units.  Send 
only  one  unit  in  each  boxJ  Don't  try  to  save  SlOin  shipping 
charges  only  to  cause  SI 50  in  shipping  damage-  We  rec- 
ommend shipment  v  ia  UPS  since  the  USPS  can  lake  up  to 
one  year  to  senic  a  claim  Tor  a  damaged  or  lost  shipment. 
Abo,  no  description  of  problem,  no  return  address,  and  no 
phone  number  arc  problems.  * ' 

Berger:  *  Mt  is  not  necessary  to  call  us  before  shipping  if 
you  follow  the  recommended  shipping  instructions.  Be- 
fore sending  in  any  radio  for  service,  fake  time  (o  sir  down 
and  reread  the  operator's  manual  to  make  sure  you  don't 
just  have  a  control  or  switch  in  the  wrong  position?*' 

Making  Repairs 

A  Kenwood  service  technician  says, 4 'Service  warranty 
is  30  days  parts  and  labor.  It's  nut  hard  and  inflexible.  We 
allow  ;i  reasonable  grace period." 

Average  repair  costs  run  $45  per  hour  plus  parts.  Hand- 
held* and  VHF  mobiles  average  an  hour;  HF  mobiles,  1-2 
hours;  HF  base.  1-3  hours;  old  tube  rjgsT  2-4  hours;  and 
large  accessories.  I  hour.  The  charge  for  small  accessaries 
may  be  pans  or  labor, 

Average  turnaround  time  runs  from  5  to  10  working 
days  (this does  not  include  weekends  or  holidays!). 

AH  warranty  repairs  MUST  be  accompanied  by  a  photo- 
copy of  the  bill  of  sale.  The  warranty  card  is  not  required 
for  service  under  the  warranty,  however  Kenwood  does 
encourage  the  timely  submission  of  these  cards. 

All  accessory  items,  such  as  microphones,  filters,  tone 
boards,  etc . .  must  be  obtained  from  the  dealer 

The  customer  has  the  choice  of  sending  the  unit  to  his 
dealer*  to  one  of  the  outside  service  agencies,  or  directly  to 
Kenwood.  There  are  66  dealers  and  five  outside  service 
agencies 

The  Kenwood  Bulletin  Board 

Kenwood  has  established  a  bulletin  hoard  system  (see 
the  Table)  for  customers.  The  system,  capable  of  working 
at  2400  baud,  is  up  from  17:00  to  08:00  the  following  work 
day.  Current  files  include  most  service  bulletins*  general 
ham  notes,  sample  computer  control  programs,  some 
ARRL  bulletins,  input  from  Wesdink,  etc.  Users  are 
granted  full  access  when  they  first  sign  on. 

Kenwood  encourages  you  to  download  as  many  pro- 
grams/ files  as  you  might  find  useful.  Il  you  have  a  file  thai 
you  think  might  be  useful  to  others,  please  feel  free  to 
upload  it 

Martin  It  you  have  a  technical  question,  leave  a  note 
lo  the  SYSOP  or  leave  a  general  note  for  all  We  are 
confident  that  you  will  have  an  answer  shortly  (usually  the 
next  wcirl  day,  if  1  have  the  information?  i.  New  product 
announcements  will  be  made  here  as  soon  as  they  are 
released  by  our  sales  department  We  think  this  is  the  best 
way  to  get  and  pass  along  technical  information  about  our 
products  in  the  future,  considering  the  number  of  comput- 
ers in  ham  shacks  these  days. 

"Future  plans  for  the  board  will  include  24-hour  access 
and  multiline  inputs  as  the  number  of  users  increases/ 

Readers  Respond 

I  was  impressed  with  Kenwood's  inieresi  in  letters  from 
dissatisfied  customers  They  are  eager  to  work  wiih  cus- 
lomcrs  and  lake  the  steps  necessary  lo  sireamline  the 
service  procedure. 

Unfortunately,  intermittent  sand  recurring  failures  hap- 
pen, generating  ' "nasty  grams,'  Sometimes  recurring 
problems  originate  at  the  ham  end  of  the  picture— I ronl- 
end  overload,  pool  grounding  techniques,  and  the  like 

Here  are  some  responses  from  73  Magazine  readers: 

Emmeft  Foster  KA6MJC:  Satisfied  with  Kenwood  ser- 
vice after  4  attempts  to  get  a  TS-94U  Used.  Kenwood 
finally  replaces. 

Jim  Welch  KK6N"  Satisfied  with  local  dealer  repairing 
his  KenwiHxJ  product. 


Cart  Schworer  N2EQQ;  Unhappy  because  notcompen 
sated  for  an  unrepaired  set  returned  "inoperative." 

Bill  Alber  WA6CA  X :  Del  ighted  w  ith  quick  turnaround 
of  Kenwood  handheld  (less  than  2  weeks). 

Paul  Dobosz  K8FD:  *  Quick  turnaround— problem 
fixed— technical  service  personnel  were  helpful  on  the 
phone  and  set  <  TS- 1 20)  came  back  fixed  within  2  weeks. 

Peter  Eaton  KH6HBZ:  HF  mobile  quickly  repaired,  but 
says,  "My  main  gnpe  is  that  the  factory  always  says 
they've  never  heard  of  that  problem  before/ ' 

Stan  Podolski  KA2BUG;  His  radio  repair  was  delayed 
because  he  first  went  to  a  local  Kenwood  dealer  that  w  j- 
not  able  to  repair  the  set  after  3  weeks  of  bench  time;  he 
feels  most  dealers  should  say  when  the  repair  is  too  much 
for  them  and  get  the  set  off  immediately  to  the  factory. 


.  everyone  is  trained 
to  work  on  many 
types  of  rigs." 


Richard  Booth  AB4LG:  The  actual  defect  was  never 
identified,  but  the  problem  was  cured  promptly.  "Person- 
nel on  telephone  were  extremely  courteous.  Company 
stands  behind  wa  rranty . " ' 

William  Hess  W3R1K:  His  *40  was  finally  repaired 
after  the  third  time.  "For  a  S2.30Q  unit,  to  have  to  spend 
S46  out  of  pocket  for  something  not  my  fault  is  ridicu- 
lous/' Bill  sent  along  a  detailed  letter  of  his  service  prob- 
lems. 

Twenty  other  queMionnjirc*  were  returned — evenly 
mixed  between  liking  and  not  liking  Kenwood  service. 
The  biggest  problem  seemed  to  be  their  inability  to  com- 
municate with  the  factory  directly  by  phone.  The  new 
Bulletin  Board  System  should  help,  and  both  Martin  and 
Berger  believe  their  new  phone  system  may  eliminate  this 
problem  for  good . 

Regional  Kenwood  Service  Centers 

Kenwood  is  promoting  a  professional  "get  it  fixed r 
fast"  plan  that  has  served  the  commercial  land  mobile 
radio  industry  Tor  years— regional  service  centers, 

Kenwood  Service  Centers  are  authorized  for  free  war- 
ranty repair  of  amateur  radio  transceivers,  plus  the  quick 
repair  of  ham  sets  that  an.-  old  and  out  oi  warranty,  at  about 
the  same  repair  charges  as  if  you  had  sent  it  directly  to  the 
factory . 

Berger;  "Our  customers  that  may  need  an  immediate 
overnight,  quick  fix  of  a  transceiver  may  wish  to  contact 
their  local  area  Kenwood  Service  Center/'  Joel  points  out 
that  all  "KSCs"  have  a  good  supply  of  Kenwood  parts,  a 
JUIJ  complement  of  Kenwood  service  manuals  and  up-to- 


date  service  bulletins,  and  most  important,  qualified  per- 
sonnel that  know  Kenwood  ham  traasceivers  inside  and 
out,  "OneofourKSCs,  Land  Air  Communications,  spe- 
cializes in  the  restoration  of  early  Kenwood  transceivers, 
such  as  the  popular  Kenwood  'Twins'  (transmitter  receiv- 
er sets)  I  mean.  Land  Air  Compam  makes  it  their  evening 
and  weekend  business  getting  old  Kenwood  sets  back  on 
the  air.  even  if  they  have  to  create  some  no-longer  avail- 
able components! 

Going  on  a  long  cruise  next  week,  and  discover  your 
TS-440  has  an  intermittent  display?  Thai  local  KSC  in  me 
next  town  or  state  knows  about  the  problem  and  has  a 
service  bulletin  that  may  let  him  fix  it  within  a  couple  of 
hours  by  replacing  a  plug-in  digital  logic  chip  with  a  new 
chip  that  solders  in. 

But  1  can  hear  your  resistance  to  a  service  center  al- 
ready—are KSCs  really  ai>  good  as  factory  personnel?  Do 
they  have  the  necessary  parts  on  hand?  Are  the  rates  the 
same,  or  lower,  for  most  repairs?  Is  there  a  ceiling  on  the 
maximum  amount  they  might  charge  you  to  get  a  set  fixed ? 
Will  I  hey  honor  a  warranty  claim  when  the  set  was  not 
turned  on  until  after  the  warranty  ran  out? 

Berger:  "Most  authorized  Kenwood  amateur  radio 
dealer*  provide  full  service  support.  Kenwood  always 
Suggests  you  contact  the  dealer  from  whnm  you  purchased 
your  unit  for  fast,  courteous  service. 


■  » 


Independent  Service  Centers 

In  jddiiKm*  Kenwood  also  supports  a  growing  group  of 
dedicated  service  professionals.  Why  go  with  an  Indepen- 
dent' 

All  Independent  Kenwood  Service  Centers  are  fully 
authorized  by  Kenwood,  and  most  Service  Centers  have  a 
radio  technician  who  is  Certified  Factory  Trained  by  Ken- 
wood USA  Corporation.  These  professionals  handle  ser- 
vice for  your  region.  Why  send  your  radio  cross-country? 
Less  transit  time  means  less  wear  and  tear  on  your  radio. 
and  lower  shipping  charges.  Since  they  are  service-only 
specialists,  they  are  not  the  "back  room"  at  a  radio  store. 

Independent  Kenwood  Service  Centers  can  expeditious- 
ly service  units  both  in  and  out  of  warranty .  All  Kenwood 
servicers  (independent,  dealer*  or  factory)  use  genuine 
Kenwood  pans.  It's  a  hard  and  fast  rule*  Full  details  on  the 
Kenwood  USA  Service  Network  are  available  on  the  Ken- 
wood BBS  (see  Table  1h  Go  to  Bulletin  Menu,  then 
Bulletin  rfl.  Or  contact  Kenwood  USA  Curporaiton  for  a 
current  "amateur  radio  service  listing." 

I  COM  also  offers  regional  repair  centers  as  an  alterna- 
tive to  factory  service,  Yaesu  is  planning  to  lake  advantage 
of  outside  service  specialists. 

And  for  the  rest  of  the  profess  tonal  communications 
markets,  regional  service  centers  have  well  established 
themselves  as  being  one  of  the  best  places  to  send  your  set. 

Stay  tuned'  Next  month  ue  visit  the  1COM  America 
Service  Department. 


Kenwood  Telephone  Information 

Parts: 

(213)  639-9000,  Ext  422  or  429 

Service: 

(213)639-7140 

Status  Checks: 

(21 3)  639-9000,  Ext.  266 

Sales  In  formal  ion: 

(213)639^4200 

Bulletin  Board: 

(213)  761-8284  (8  data,  no  parity,  1  Stop  bit) 

Hours: 

From  08:30  through  17:00  Monday  to  Friday,  Pacific  Standard  or  Pacific  Daylight 

time,  excluding  holidays. 

Independent  Kenwood  Service  Center  Specialties 

United  Radio,  Syracuse  NY,  (315)  446^6700.:  Kenwood  amateur  VHF  and  UHF  radio  products;  no  HF 
service  at  present. 

Land  Air  Communications,  Richmond  Hifl  NY.  (71  fi)  B47-3090\  Any  Kenwood  amateur  radio  product  In  or 
out  of  warranty,  Including  vintage  models 

Ham  Radio  Repair,  Kennesaw  GA.  (404)  422-1415:  Fix  any  Kenwood  amateur  radio  product  in  or  out  of 
warranty,  but  usually  not  handhelds.  Please  call  first  regarding  handheld  service. 

Robert  Hall  Electronics,  San  Jose  CAT  (408)  729-8200;  GE  Electronic  Services,  BensenviNe  IL.  (312) 
592-4343;  Resource  Electronic  Corp  (201)  772-1279,  Radio  Systems  Inc.  (404)  449-4150,  Gfoton 
Electronics  (608)  448-3322:  Any  Kenwood  amateur  radio  product  in  or  out  of  warranty. 
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NOW  HEAR  THIS 


M  AUDIO  BOOSTER-- 


A 


(508) 

474-8949 

24  Hour  FAX 


UNADILLA  ANTENNA    a 
MANUFACTURING  CO.^ 

TO  Bo*  4215  BV*Andover*MA-018lO 


BIG 


(508) 
475-7831 

9-5  EST  M-F 


10  DB  of  Audio  Gain 
3.5  inch  Oval  Speaker 
Automatic  Shut-OFF 
Internal  NiCad 
Charger 
External  Power 
5-15  VDC 


$29 


Model  HTS-1 


Naval 


ELECTRONICS  INC. 

5417  Jet  View  Circle,  Tampa,  Florida  33634 

Phone:  (813)  885-6091  Telex:  289-237  (MAVL  UR)  Fax:  (813)  885-3789 

I 

CIRCLE  349  ON  READER  SERVICE  CARD 


THE   DIVa  SIGNAL 

Amateur  Antenna  Kit 

40/60  Meter  Antenna  Kit 
For  Perfect  Dipole"  SWR 

Quick  InsfallatiorvNothing  Else  to  Buy 

•  SlMIt?*-        ^*0*"  ■'MITTE? 

END-sultlo*    _         KW-40  j|  KW-40  END-tuIator 


W2AU 
1:1  Balun 


T* 


Trap 
55- 


A  complete  kit  includes: 

•  W2AU  1:1  BalllQ  (all  ftt*in]eia  attel  Hardware) 

•  W2VS  KW-40  Traps  (pair) 

*  End-sulators11*  (pair) 

•  #14-7  Copper  Wire  <i25i 

*  Installation  &  Pruning  Instructions 

Get  "perfect  dipole"  (low  SWR)  operation  on  both  bands,  plus  "second 

resonance"  operation  on  10,  16  and  20  meters.  Complete  instructions 

results  in  a  quick,  accurate  installation  and  pruning  to  low  operating 

SWR. 

Every  component  in  the  40/80  meter  kit  is  an  old  line,  reliable 

UNADILLA  product f  time  tested  with  hams  for  over  20  years. 

Contact  Your  Local  Ham  Dealer  Today!!! 

To  order  direct  call  (508)  475-783 lor  write 
for  our  informational  brochure  on  our  other  fine  products 

Baluna- Antenna  Klta-Httara'Cefriar  Inaia" no ra*ENDaul a ior»"*» Coaxial  Belaya 

Ai  product*  com*  with  a  30  Day  Warranty 

-NOTICE- 

We  are  the  MEW  manufacturers  of  the  original 

JAMES  MILLEN™  Products 
(508)  975-271 1  9 am -5pm  EST  M-F 

CIRCLE  133  ON  READER  SERVICE  CARD 


BEST  SIMPLEX 


sp; 


PATCH 


\  A 


AVAILABLE 

-4 — \ — \ — \ — \ — \ — 


FEATU 

Automatic  Set-up 

User  Programmable  CW-ID 

Phone  Line  In  Use  Inhibit  4- 

Call  Waiting     I 

Hook-Flash 
Turn-A-Round  Beeps 
Automatic  Busy  Disconnect 
Single  or  Multi  Digit  Codes 
Toil  Restrict 


Toll  Restrict  Defeat  Code 
Tone  or  Pulse  Dialing 
Ring-Out  (Reverse  Patch] 
Half  Duplex  Mode 


The  VCS-2100,  uses  a  combination  of  VOX 
control  from  telephone  line  audio,  and 
sampling  of  receiver  noise,  to  achieve  the 
optimum  control  method  for  a  simplex 
interconnect.  No  sampling  interruptions  occur 
during  normal  conversation.  Turn-a-round 
beeps  make  operation  very  smooth  and  easy. 

The  VCS-2100  also  features  the  ISI  exclusive, 
Automatic  Setup,  This  feature  eliminates  the 
trial  and  error  method  of  sample  window 
setup.  Our  Quick  Start  Set-up  procedure  gets 
the  VCS-2100  up  and  running,  without 
complicated  programming. 


INTERCONNECT 
SPECIALISTS  INC. 


Toll  Free  800-633-3750 


Phone  (407)  332-0533       

1215  N.  CR  427  •  Suite  105  •  Longwood.  Florida  32750 

FAX  NO.  (407)  332-4912 
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CALL  913-381-5900 

FAX  913-548-3020 


ASSOCIATED  RADIO 

8012CONSER  BOX  4327 

OVERLAND  PARK,  KANSAS  66204  _.  .„      Q_. 

FUFRY  RAY  AH  brands  new  and  reconditioned. 

A  MANIFEST 

WE'LL  BUY 

YOUR 

EXTRA  RIG 

STATIONS  - 

ESTATES  ETC.       e   M„nnt  ,      ,       M   „  ,     ,  ^   t 

Send  $3.00  for  our  current  catalog  and  wholesale  sheet 


•  QUALITY  PARTS      •DISCOUNT  PRICES     *FAST  SHIPPING 

M.L  CLECTROniCS  CORP. 


THUMBWHEEL    SWITCH 


i'-vkmx  jrn^i  Taw  Ewn* 

CAH  SWTH-t   f  l  »  wD 

10  tor  110.00 

EMD  "V*Tf  5  -   CAT!   5W-»CC 

iTOQpVMl 


Tq-1    hWTQ   THAJJStfTQH 


CiTiH*    1-.  hi 


HL*}il   PHOTO   DIODE 


■  j- 1 1  -^_  dp 


UTiaM  iidb_       >ikkli 


0  -  G  HOUR  AUTO 
SHUT-OFF    TIMER 


MH  Rhoda*,  mt 

Ma*  Tmatroc? 

boa.  Rami  2t  anc*^ 

*35  Vat  T(flm  tnctt  » 


■nCk-Tab  UL  and  CS*  tttat! 
CAT!  TK4      UTS  a*tf* 


N1CK&L-CAD 
BATTERIES 


SWITCHES 


tTT    PUSH    BUTTON 

•mftm  SPiT  NO 

Pun  bow  tune  a  l  mm  kiu^^i, 

C41fP>«     tl^***    .     IBfal   (BOQ 

SPOT    PUSHBUTTON 

U^t?.i*iihr  l«i 

im  ihmk  Bumbukan 

StMKDddy    BTK  IM"  X  HT 

CATf  mi  |>  BA«B  -nabitia) 

PUSHBUTTON    SWITCH 

I  Pit 


l*-  Wi 


I J  !.- 


oiTtP»jt    ira  i 


WALL    TRANSFORMERS 


mi     cj»#  icnm  cm 


SERVO   MOTOR  { 


In:  I 


CftTl  «¥frj     jr  k»  |i  » 


t*H  ■*— "- 

WliS     C  I^» 

MBEB;     UBCMPv 

wrtHsaLCEn  tw 

UT*   IK*-Ui 

can    kt,t»^* 

1  ?  Mia  I  JCC  m*H 
CATI   JKU 


3CCNON    TUBE 


i  ]  IT  IH  M 


CBT1  R.T-1   lkvf« 


RELAYS 


-1   5"T  T  y 


i  rfJc 


1   *""-  : 


•CUT 


13  VOLT  DC 


til*  *lt/*f>     11  Va 


INSTRUMENT 
ENCLOSURES 


IVC    UT|» 

jr      uTim 


:  t>  kHz 

•=toMi« 


LED   CHASER    KFT 


,*  -i-t  ft  i  * 


Lr-wi  *k  OtovainS  nil  wo* 
OUW  kpMnfwuHB 

CATt  ARC      W  50  «acfr 


SPECIAL  FUBcHaSEsio  fcJFD  UO  V 
PM0TOFLA5H    CAPACITOR 


RulMW  Cfe  phfltoflBifi  tafiHtar 
OnrdL  X.  1  ^hj0i  Thmaw* 
fnnw  roporitori  rial  haw  boon 
pn^Pf  «J  w*ih  1  *"  Hack  and  red 
*tm  ioodt  takhaad  ki  ft*  ownlnali 

CATI  PPC-21C    12.50  each 
10  tor  125  SO    -    lMtorSJM.OO 


22/44    PIN    CONNECTOR 


1  NT  fkn  Mkkono,  Q  3QQ- b» 
CAT'  CtC-ia  ft  00  Mdi  -  tfi  kr  H  00 


ELECTRONIC   CAME    BOARD 


cki«TcTi-<   n»i 


tf  to-I^OB 


RECHARGEABLE 
BATTERY   PACK  (USED) 


SPECIAL  SALE  Pf«C£  NOW 
Q  DO  p*t  piotk  - 10  p-^j  ty  CS  00 

CATI    NCB-41AAU 


LEO'S 


U    -tub 


««l'k 
UbtVkH 

«to  C10k  -<0Stok"kl 

FLASHMC   UO    . 

onj  noiHjn 

UTiilpJ       >D1frk|H 

UTl  LID^Q      'DhrkH 

Bl 'POLAR   LED 
L  W  "^t-U  ra  AmM< 

C*Ti  LED*     t  to  |1  TQ 

LEPHOLOEH     H 

UTl  IK  IE)      ipt*K4 


10   AMP  SOLID 
STATE  BELAY 


^: 


EkfCTPJOU 

nil 

•COfOfllL, 

»*Tto  ttbRJIkJI: 

LOkp  it  pi*  *»■)»» 
j  -ri  tm-i  rw 
tlh  IWkVt ,tol    jtJti 
OuWtnVPMQMT 

HtoH*ni-»ta  |!13 


A.C.    LINE    CORDS 


mm 


cati  ur-t 


UE-D     FLASWER   *JT 


LOOK  WHAT  St.DD 
WILL  BUY 


^*i  /**v 


MO  AnOflTTD 

i«  fciiTf  nesistons 

thr>  *«   ri>kip  Gnmp   he!  e*iten  Ikt- 
CATt  Dklk       1 1  "  pir  miirr-n 


too  AivanTEO        ^tUS, 

1fl    WATT  nElttTORa  -  J[j 

iJ«n  hum,  uibffi  cHip   ind  I  Ml 
CAT*  JkABflE        llMpw  ■■nrtnwrH 


9      P 


fuse  CA«AcrTora 

kkw  m  nil  »e    ■*oi:    9«nta  ta  uq  ^ 
till  aBtBOC       Hkjw  ■Hmwn 


11  VBiUES  D* 

ELicmoLvnca 


LOOK  WHAT  S2.00 
WILL  BUY 


mai  fBuunavToam  9 

■■'IFt^MlLI  a      _ 


C4LL   OH 

1VWTE 
FOR   OUR 

FREE 

60    PAGE 

^^Zf  L^*L     OUT 
OVER     4000  ©END  12.00  POSTAGE 
PARTS!  FGR  *  CATALOG II 


ORDER  TOLL  FREE 

1-800-826-5432 


MAIL  ORDERS   TO: 

ALL    ELECTRONICS 

P.O.    BOX  567 
VAN  NUYS,  CA  91400 


INFO:  (818)304-0524 
FAX:  (B  18)78 1-2653 
MINIMUM  ORDER  110,00 
QUANTITIES  LIMITED 
CALIF.  ADD  SALES  TAX 
USA;  &3.50  SHIPPING 
FOREIGN  ORDERS 
INCLUDE  SUFFICIENT 
SHIPPING,    NO    C.O.D. 


□££•?» 


Vi\* 


V.Th^h 


CABLE  T.  V.  CONVERTERS 

WHY  PAY  A  HIGH  MON  THL  Y  FEE? 


All  Jerrold,  Oak,  Hamlin, 
Zenith,  Scientific  Atlanta,  and 
Magnavox.  60  Day  Guaran- 
tee. MC/Visa  COD.  Shipment 
within  24  hours.  Send  self 
addressed  envelope  (60c 
postage)  for  catalog,  No  Illi- 
nois Orders  Accepted,  Daily 
&  evening  hours,  also  open 
Saturday. 


Electronic  P.O.  Box  337 

E  ngin  eerin  g  Bait  I  ng  ton ,  I L  600 1 1 

(708)540-1106 
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Custom  Embroidery 
606-371-8200 

Wear  your  name  sndr  or  call  E>gnsr  Clothing  wnh  your  dub 
inugfKft  and  name  Personal  service  and  Custom  dvsigns 


*  BflEHtMi  caps — foam  wnn  m§sh  Dae* 
(oftsoniv) 


*  T  Sn«ns — ne avywergra  5O50  btenc 

*  Sw«atsnirr5—  50/50  triend 


$6  00 

S6  50 
SI  5.00 


*  Golf  Sn»rTs— 50^50  jersey  unii  with  Danoeo  sieev*     (14  00 


•  Nyton  jacket — fUnnel  feed 

SpeciTy  colot    wnile    black,  navy 

and  s^e    S-XXLG  and  youth 

■itta(T  stuns  and  s«reat- 

ihirisl   S-L    Ail 

ordors  prepaid. 

Add  $2  00  for 

shipping    and 

allow  2-4  weeks 

lOr  delivery,  For 

iiddnionar  colors 

and  custom  intor- 

rnaiion,  call 

606-37  i-aaoo 

Custom  Embroidery 

6591  Louise  Court 

Florence,  KY  41042 


525  00 
£30  00 

Of  red. 


CIRCLE  29  ON  READER  SERVICE  CARD 


Multiband  AntennaPacks 

Emergency  Pivts  conrain 
QRV  AS  Baod  kink-pfoof  h-kjW 
BsaM-baod  Dipok-V-Sk:pcf  •atenna. 
7U  ecu  lecdiinc.  Quick:  Launch  aft* 
tero.  rocproof  djcroo  wppoct  bciid. 
40  p  Ted]  MasuaL  Complete.  Ready 

fof  Acrloti.  Of*C  pCISCta  imarifl*  to  15 
minuln.    tttafidtSi 


Fastest  Antennas 
the  Hi 


Box  5C062-5,  Provo,  LTT  S4605 


ceon 


merge  nt^Pa  ck 

JOJ^tj 

M+k5*f 

AJJS10S 


CIRCLE  BO  ON  READER  SERVICE  CARD 


TrtJSMONTH  £  dDQPIF  FROM  TH 

IGOM 

IC-T25 
UNDER  SB00  00 


RDC 


Similar  Sawnga  Q«t  Kenwood.  Asiron,  YaaaTi.  Ky-Gwn.  Ahnco.  ftc 

All  LT  0 

Worn.      IC-45A      $289  99 

Qi/gi  eOOti  Hsm  llams  In  Slock,  All  Prltta  Cash  FOB  Preston 

Mors  StmKia^  sn  HAM  ADS  Loading  Fpi  Somultiing  Npl  LrBterJ  ■' 

Call  or  write 
HOSS  OlSTOieUTINQ  COMPANY 
ra  $   S|b|»  5|ft«l,  Preitan,  Id.  13243     Tltapriorv«  <SQB)  «S20a3{l 
Mouti  Tua.-Fri  fr-S  —  g-z  Mondaya.  ClaB*d  Sal  L  Sun 
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Never  Say  Die 

Continued  from  page  4 

didn't  want  to  miss  out  on  the  fun 
of  selling,  So  I've  got  her  rigged 
out  with  a  home  computer  net- 
worked to  WGE.  She's  having  a 
great  time  selling  from  home 
and  has  almost  doubted  her 
sales  over  last  year. 

Golly,  it's  tough  working  in  New 
Hampshire  where  the  air  is  clean, 
the  summers  are  cool  and  the  ski- 
ing great  in  the  winter.  The  view 
from  the  WGE  building  is  breath- 
taking. We're  the  only  major  busi- 
ness in  Hancock,  Heck,  even  the 
housing  prices  have  been  coming 
down  recently. 

The  next  town  over,  Keene,  is  a 
great  resource,  with  seven  movie 
theaters.  .  frequent  live  music 
performances ...  and  Keene 
State  College, 

I  hope  you  didn't  miss  the  re- 
cent Tom  Peters  "Thriving  On 
Chaos"  series.  He  and  I  agree 
that  progressive  firms  run  best 
with  an  absolute  minimum  of  man- 
agement. Our  motto  is,  "If  it  ain't 
broke,  fix  it  anyway.1 


it 


Greener  Pastures 

How'd  I  ever  get  into  the  record 
business?  It's  just  one  of  those 
things  that  was  bound  to  happen. 
It  could  happen  to  you,  if  youVe 
open  to  new  opportunities. 

When  I  saw  The  Sting,  I  heard 
Scotl  Jopiin's  ragtime  music  and 
said,  hey.  where *s  this  been  all  my 
life?  f  bought  every  Joplin  record  I 
could  find  and  played  them  day 
and  night  for  months.  The  more  I 
listened,  the  more  I  could  sense 
the  music  Joplin  had  written,  but 
the  performers  were  missing.  It 
was  frustrating. 

As  the  publisher  of  CD  Review  I 
met  many  record  company  presi- 
dents. I  kept  Jelling  them  to  find 
someone  able  to  actually  feel 
Jopiin's  music  and  make  it  avail- 
able, None  of  'em  did  anything 
about  it. 

Jopiin's  music  is  extremely  diffi- 
cult to  play.  It  takes  an  experi- 
enced concert  pianist  to  handle  it. 
Every  time  I'd  meet  a  noted  con- 
cert  pianist  I'd  ask  if  they  could 
play  Joplin.  I  struck  out. 

Then,  last  year.  I  was  in  New 
Orleans  for  a  music  conference 
and  happened  to  walk  by  a  dingy 
little  bar  late  one  night.  Ragtime 
piano  music  was  pouring  out  the 
open  door.  I  stopped  in  my  tracks. 
I  listened.  Holy  moly,  who's  doing 
that? 

A  couple  hours  later  Id  signed 
Scott  Kirby  to  record  Jopiin's  mu- 
sic.  Scott,  a  college  graduate  with 
concert  piano  training,  was  play- 


ing Joplin  all  day  on  the  streets  of 
New  Orleans  with  his  piano  on 
wheels  and  at  night  in  The 
Grapevine  bar. 

I  brought  him  to  New  Hamp- 
shire, where  we  recorded  his  first 
CO  release  on  a  concert  grand 
Steinway  piano  in  the  Peterbor- 
ough Unitarian  church.  The  piano 
was  excellent  and  the  church 
acoustics  outstanding. 

But  Scott  wasn't  satisfied.  The 
sound  was  good,  but  it  wasn't  per- 
fect- So  with  the  help  of  my  ex- 
bookkeeper.  Knud  Keller  KV4BB, 
now  a  piano  repairman,  we  found 
an  1B96  Bradbury  and  an  1896 
Steinway.  Both  were  upright  con- 
cert grand  pianos . .  .  the  same  as 
Joplin  would  have  used  when  he 
played  the  music.  The  Bradbury 
was  ideal  for  the  ragtime  dance 
pieces  and  the  Steinway  perfect 
for  the  Joplin  concert  pieces, 

We  converted  the  garage  at  my 
farm  to  a  studio.  Knud,  who  used 
to  be  a  concert  pianist,  restrung 
the  Steinway  bass  strings  and 
then  Scott  set  about  getting  used 
to  the  pianos.  He  played  night  and 
day  for  over  three  months,  record- 
ing the  results  only  when  he  had 
everything  perfect. 

The  recording  equipment  and 
techniques  were  state-of-the-art, 
using  the  newest  Panasonic  3500 
DAT  recorder  and  an  AKG  stereo 
mike.  The  sound  is  absolutely  in- 
credible, thanks  to  David  Torrey, 
our  sound  engineer  and  data  pro- 
cessing guru.  He's  also  the  brains 
and  sweat  behind  our  CD-ROM 
project, 

The  first  CD  release  is  out 
{GP-0t},  if  you'd  like  to  find  out 
what  all  the  fuss  is  about,  Its  avail- 
able from  Music/NH  for  $13  (plus 
$3  postage/handling).  Jt's  also 
available  on  cassette  for  $10 
($3  P/H).  You  can  hear  for  yourself 
why  I  rate  Joplin  as  the  greatest 
composer  America  has  ever  pro- 
duced. 

There  are  64  known  Joplin 
works.  We  expect  to  have  'em  all 
available  by  the  end  of  this 
year.  .  .as  boxed  sets  of  CDs, 
DATs  and  cassettes. 

So  that's  how  I  get  into  new  ven- 
tures, Now  we're  planning  on  do- 
ing some  btuegrass  using  our  bi- 
aural  recording  technique.  And  if  I 
can  make  the  right  connections, 
well  probably  be  recording  out- 
standing Eastern  European 
artists  so  we  can  help  them  sur- 
vive the  change  from  communist 
systems  to  democracies, 

Participation  in  new  ventures 
such  as  Greener  Pastures  is  open 
to  anyone  at  WGE  who's  interest- 
ed, so  there's  no  limit  to  what  one 


JANUARY  4,  1983 

A  CURE  WAS  FOUND 


1.    REFLECTED  POWER-ITCH 


.     KNOB-ITUS 


3.  QRM-DEAFNESS 

4.  BUTTON-PHOBIA 


SWITCH-CANKER 


6.    SUPER  TUNER-BLUES 


CROSS  NEEDLE-EYES 


#> 


I 


V 


SS 


AUTOMATIC  ANTENNA  MATCHER 

FOR    ALL    S.S.B.    RADIOS 


® 


-&  ONE  SHOT  GUARANTEED  TO  LAST 

AT  LEAST  FIVE  YEARS! 

MAXCOM,    INC,    BOX    SOS,  FT.    LAUD.,    FL333Q2 

305-523-6369 

"MAXCOM    WORKS"     r 

CIRCLE  101  OH  READER  SERVICE  CARD 


'  HUCOMAll 

THE    BOTTOM    LINI 


Amateur  Software 

for  the 
Commodore  User 


RRT-1 


ART-1 :  A  complete  interlace  system  for  send 
and  receive  on  CW,  RTTY  (Baudot  &  ASCH)  and 
AMTOR,  for  use  with  lha  Commodore  64/128 
computer,  Operating  program  on  disk  included 

SI  99.00 


AIR-1 :  A  compete  mtedace  system  lor  send 
and  receive  on  CW,  RTTY  (Baudot  &  ASCII)  and 
AMTOR,  for  use  with  Commodore  VlC-20 
Operating  program  in  ROM. 

$99.95 


AIRD1SK:  An  AIR-1  type  op- 
erating program  for  use  with 
your  interface  hardware  Both 
VrC-20  ami  064/129  programs 
ofionedtsfc-  S39.95 

AIR-ROM:  Cartridge  version 
Of  AIRDISK  for  064/126 only 

$59.95 

MORSE 
COACH 


S  WL:  A  rece™*  only  cartridge  tor  CW.  RTTY 
{Baudot  A  ASCII)  tor  use  witti  Commodore  64/ 
1 28  Operating  program  in  ROM 

$64.00 


niRDISK 


MORSE  COACH:  A  complete  teaching 
and  testing  program  for  learning  the  Morse 
code  m  a  cartridge. 

FofC64orCl28  $49.95 

VEC  SPECIAL  $39.95 


G  and  G     ELECTRONICS 

OF  MARYLAND 


8524   DAKOTA  DRIVE,   GAITHERSBURG,  MD    20877 

(301)  258-7373 


CIRCLE  372  ON  READER  SERVICE  CARE) 
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AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

©  ,  Only 

$329 

Designed  and 
built  m  the  USA 

Value  +  Quality 
from  over  25years 

in  ATV„.W60RG 

With  our  all  in  one  box  TC70-1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  13.8Vdc 
and  TV  set  and  you  are  on  the  air.. .it's  that  easy! 

TC7CM  has  >1  watt  p.e,p,  with  one  xtal  on  439.25,  434.0 
or426.25MHzlrunsonl2-14Vdc@.5A.  andhotGaAsfet 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2.5".  Transmitters  sold 
only  to  licensed  amateurs,  for  legal  purposes,  veriiied  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(81 8)  447-4565  m-f  aam-5:30pm  pst. 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MC.  COD 

Tom  (W60RG) 

Maryann  (WB6YSS] 


f 


500,000  Radio  Amateur 
Call  Signs  at  Ifour  Fingertips 


Introducing  Ruckinaster's  HamCall  ™  on  CD-ROM 

Over  500,000  call  signs  in  the  U.S.  and  possessions  are 
available,  searchable  by  call  sign,  name,  address,  city,  state, 
Zip  code  or  license  class,  Using  CD-ROM  optical  disc 
technology  and  your  micro-computer,  you  have  instantaneous 
access  to  the  Buckmaster  HamCall  data  base. 

$499.95  per  feckage  plus  Shipping  (Quantities  Limited) 

HamCall  on  CD-ROM  is  a  package  that  includes  the  CD-ROM 
data  disc,  a  Sony  CDU-6100  external  CD-ROM  drive  with 
interface  card  for  IBM  PC/AT"  type  computers,*  and 
MS-DOS"  CD-ROM  extensions  software. 

Publishers  Data  Service  Corporation  £  new  Questar™  retrieval 
software  package  is  also  supplied.  This  retrieval  system 
enables  the  user  to  search  the  CD-ROM  data  quickly  and 
efficiently. 


Order  by  calling  1-800:  282-5628 


Buckmaster 

-WhitehairRte.3,Box56 

Mineral,  Virginia  23117 

703:894-5777 


" Requires  640k  RAM.  hard  disk  drive  and 
MS'DOS  3,1  or  later  version 


V 


ft  a  trademark  u«  Pubfefwi  Data  Servica  GotpOttftan.  HafrCalfcaafradftmiritof 
fBM  PC/AT*  a  trademark  oHBM  vs  DOS  *  a.  traaemarti  erf  McnKoft 


J 


can  learn  or  do  here,  f  prefer  not  to 
coddle  drug  addicts. .  .and  that 
includes  alcoholics  and  smokers. 
One  disappointing  aspect  of  be- 
ing successful  is  that  there  are 
publications  which  generate  at- 
tention by  throwing  dirt.  .  .and 
seem  to  have  no  respect  tor  (ruth. 

Almost  Upset 

When  I  read  in  Insight  maga- 
zine that  the  Commerce  Depart- 
ment was  getting  ready  to  do  an 
end  run  around  the  FCCh  I  almost 
got  upset.  The  department's  Na- 
tional Telecommunications  and 
Information  Administration  (NTIA) 
is  planning  to  review  the  present 
system  for  allocating  the  nation's 
airwaves.  The  study  will  even  look 
into  the  possibilities  for  raising 
revenues  through  the  auction  or 
leasing  of  frequencies. 

WelL  I've  been  warning  you  that 
something  like  this  coufd  come 
along,  .  .and  you've  been  snick- 
ering and  pooh-poohing  it  as 
doom  and  gfoom.  I've  been  grip- 
ing that  the  feeble  amount  of  pub- 
lic service  we  provide  these  days 
would  never  stand  any  honest  in- 
spection as  justification  for  the 
hundreds  of  billions  of  dollars  in 
frequencies  we've  been  allocat- 
ed. ,  .and  99%  of  which  we 
haven't  even  bothered  to  use, 

Between  cellular  phones,  high 
definition  TV,  personal  communi- 
cations networks  (PCN)  and  other 
already  known  developing  com- 
munications systems,  the  need 
for  radio  spectrum  is  going  to  be  a 
hundred  or  even  a  thousand  times 
larger  than  it  is  right  now.  Fibre 
optics  will  help  improve  office  and 
home  communications,  but  if 
you're  going  to  set  up  a  system 
where  people  will  be  able  to 
communicate  from  anywhere . . . 
walking,  driving,  shopping,  even 
in  the  movies. .  -we're  talking  ra- 
dio spectrum. 

One  of  the  last  things  we  need  is 
for  some  government  agency  to 
do  an  honest  evaluation  of  the 
radio  frequencies  and  balance 
actual  public  service  against  the 
current  spectrum  allocations.  All 
our  posturing  and  exaggerations 
about  the  enormous  value  of 
amateur  radio  could  be  merciless- 
ly exposed.  We  might  even  have 
to  stop  footing  ourselves  and 
come  to  grips  with  what  we've  al- 
lowed to  happen  to  what  was  a  few 
years  ago  a  very  valuable  national 
resource* 

Right  after  seeing  the  Insight 
article.  I  read  a  ham  newsletter 
report  which  pointed  out  that  the 
FCC  has  gotten  so  fed  up  with  the 
complaints  about  the  mess  on 


20m  created  by  KV4F2,  IARN  and 
others,  that  they're  considering 
ending  all  phone  patches  and 
even  ham  news  broadcasting. 

I  got  to  mulling  over  what's 
gone  wrong  with  amateur  radio. 
How  come  we're  no  longer  self- 
policing?  We've  bragged  for 
years  about  how  we're  the  only 
self-policing  radio  service,  yet 
whenever  we  have  any  problems 
the  ham  reaction  has  been  to  im- 
mediately go  crying  to  the  FCC  or 
a  congressman  for  help. 

The  more  I  thought  about  it  the 
more  aggravated  I  got.  Heck.  1  al- 
most got  mad.  No.  I  didn't  get  mad 
at  the  FCC .  . .  that's  a  real  waste 
of  time.  And  I  didn't  gel  mad  at  the 
Commerce  Department  which  is 
promising  to  do  what  the  FCC 
should  have  done  anyway.  No,  my 
irritation  was  with  our  beloved 
ARRL  I'll  tell  you  why. 

For  some  reason  1  was  put  in 
mind  of  a  long  ago  incident  in  New 
York.  Kitty  Genovese  was  being 
brutally  murdered  and  was 
screaming  for  help.  She  upset  the 
whole  neighborhood.  They  looked 
out  their  windows  and  saw  her  be- 
ing murdered,  so  they  pulled 
down  their  shades.  They  turned 
up  their  TV  sound  lo  cover  her 
screams.  They  didn't  want  to  get 
involved, 

We've  been  having  little  mur- 
ders in  amateur  radio  (apologies 
to  Jules  Feifer)  and  not  only  have 
most  hams  been  turning  a  deaf 
ear  and  a  blind  eye  so  as  not  to  get 
involved .  .  much  worse,  our  only 
national  amateur  radio  organiza- 
tion has  also  not  been  getting  in- 
volved. 

Little  murders.  like  the 
Southern  California  220  mess , 
ham  suers  .  DX  pileups  and 
jamming  such  as  the  recent  ap- 
parently lousy  operating  from 
Bouvet .  ,  .  bad  language  .  , . 
emergency  net  jamming  . 
repeater  jamming  .  gratuitous 
nastiness  on  the  air  and  in  some 
ham  publications  I  could  men- 
tion, ,  .complaints  to  the  FCC.  - . 
irresponsible  rule  change  pro- 
posals, <  .making  it  unpleasant 
for  kids  to  attend  ham  club  meet- 
ings  crooked  VECs. 

I  can  almost  understand  why  in- 
dividual hams  have  wimpily  al- 
lowed these  murders.  But  how 
come  the  ARRL  hasn'l  accepted 
the  responsibility  to  provide  lead- 
ership and  guidance  for  amateur 
radio?  Is  the  ARRL  a  wimp  too? 
When  it  started  to  become  clear 
that  our  self-policing  was  failing, 
where  were  they  with  a  fix?  Where 
have  the  ARRL  Official  Observers 
been  when  we  have  had  net  jam- 
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rnmg  .  .bad  language.  .  .and  so 
on?  Has  the  League  organization 
just  sat  there,  limp  wristed,  afraid 
to  get  involved? 

When  it  is  becoming  ever  more 
clear  (hat  leadership  is  needed, 
where  has  the  ARRL  been?  Have 
they  been  too  wrapped  up  with 
their  new  commercially  built  ham 
Station  .  with  planning  a  $10  mil- 
fion  museum.  -  with  proposing 
major  ruJe  changes  to  the  FCC 
without  consulting  the  member 
ship  {or  even  the  directors)? 

I  can  understand  why  99%  of 
the  amateurs  wouldn't  want  to  get 
personally  involved  with  trying  to 
do  anything  to  help  amateur  ra- 
dio..  .  being  a  wimpt  unfortunate* 
ly,  is  human  nature,  But  how  come 
our  national  society. .  our  only 
national  ham  organization . . .  has 
so  seriously  abrogated  their  obvi- 
ous responsibility? 

As  I  say.  I  darned  near  got  mad. 
It  was  close . . .  but  I  didn't  want  to 
chance  giving  the  totally  erro- 
neous impression  that  I'm  attack- 
ing the  League  and  again  find  my- 
self being  burned  in  effigy  at 
National  ARRL  Conventions. 
Heck,  for  many  years  the  League 
refused  to  let  me  buy  a  booth  at 
their  conventions  or  to  allow  the 
convention  committees  to  let  me 
talk. 

Perhaps,  if  we  started  looking 
for  non-wimp  directors  to  elect? 
How  about  looking  for  some  direc- 
tors who  have  actually  accom- 
plished something  in  life  more 
than  working  their  way  slowfy  up 
through  the  League  hierarchy? 
How  about  looking  for  directors 
who  have  some  real  accomplish- 
ments? Of  course  if  you  feel  better 
electing  hand-wringing  wimps 
who  haven't  the  guts  to  provide 
the  leadership  which  is  so  desper- 
ately needed  right  now,  that's 
your  choice. 

Fortunately  I  don't  feef  strongly 
about  this.  .  .I  just  thought  you 
might  want  to  think  about  it.  Prob- 
ably not. 

Should  We  Sue? 

Yest  I  know  I'm  out  of  step  with 
society.  Vn\  the  guy  who  speaks 
up  when  I  see  something  wrong. 
It's  gotten  me  into  all  sorts  of  trou- 
ble all  my  life  but  I  can't  stop. 
Perhaps  it's  a  defective  gene  or 
something. ,  maybe  ierrible  ear- 
ly training. 

I've  found  myself  almost  exas- 
perated at  the  SoCal  hams  who 
for  years  have  put  up  with  the 
worst  repeater  mess  in  the  entire 
country  in  pained  silence.  They 
whine  that  the  bad  guys  are  too 
strong,  so  the  good  guys  are 


afraid  to  really  say  or  do  anything 
about  (t 

When  I  hear  bad  operating  1  put 
on  my  Lone  Ranger  hat  and 
charge  into  the  fray.  I  let  'em  know 
what  I  think  in  no  uncertain,  but 
not  profane  terms.  Meanwhile  I 
hear  almost  everyone  else  wimp- 
ingout. 

You  know,  if  you'd  stand  up  for 
what  you  know  is  right,  we'd  get 
rid  of  the  garbage  on  our  bands  in 
short  order.  We  have  a  hobby 
which  has  an  incredible  potential 
for  benefiting  both  our  country 
and  the  whole  world.  .  if  we 
would  run  it  right. 

Here  we  are,  with  the  potential 
for  developing  a  fantastic  array  of 
new  communications  modes.  .  , 
modes,  many  of  which  will  have  to 
depend  heavily  for  their  success 
on  our  currently  unused  micro- 
wave spectrum  allocations.  . . 
and  we're  arguing  over  code  vs. 
no-code  and  other  deck  chair  on 
the  Titanic  re-arranging. 

If  amateur  radio  is  going  to  be  of 
value  to  our  country,  .  if  it's  go- 
ing to  warrant  the  extravagant 
frequency  spectrum  allocations 
we've  inherited  from  the  early 
hams  who  really  did  pay  their 
dues .  .  .  who  did  fulfill  the  bargain 
in  Part  93,1 , .  .  weVe  got  to  make 
some  major  changes  and  make 
'em  fasL  And,  lacking  any  dis- 
cernible leadership  from  Connect- 
icut, maybe  it's  almost  time  for  us 
to  stop  waiting  for  help  from  mama 
and  go  out  on  our  own. 

In  exchange  for  billions  of  dol- 
lars In  frequencies  we  agreed  to 
provide  a  source  of  technically 
trained  people  for  our  country 
which  will  be  of  value  in  time  of 
war,  Fine,  we  did  just  thai  in  the 
1940s  when  80%  of  all  licensed 
hams  joined  the  armed  forces.  We 
hams  helped  substantially  to  win 
that  war  .  a  war  in  which  elec- 
tronics turned  out  to  be  a  deciding 
factor.  1  know  because  I  was  one 
of  them. 

My  ham  receiver  went  to  the 
government  for  use  by  the  Rub- 
ber Developmenl  Corporation  in 
BraziL  And  f  joined  the  Navy  as 
the  electronic  technician  on  the 
USS  Drum  and  helped  sink  quite  a 
bunch  of  Japanese  ships. 

Today  you  won't  find  the  mili- 
tary much  interested  in  attracting 
hams.  The  average  level  of  ham 
electronic  education  today  is  so 
pitiful  it's  irrelevant.  Indeed,  the 
level  of  ham  technical  education 
compared  to  the  state  of  the  art 
today  is  pathetic  compared  to 
what  we  provided  the  government 
in  the  1940s. 

For  instance,  when  I  publish 


HIGH  PERFORMAHCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermocL  and  desense 
problems  in  repeater  systems. 

•40  to  1000  Mhz  tuned  to  your  frequency 
•5  large  helical  resonators 
■  _  "Very  high  rejection 

•Low  noise — high  overload  resistance 
p  -k~\         *8  d  b  ga  in— uit  i  m  ate  reject  ion  >  80  db 

*»  m  *GaAs  fet  option  {above  200  Mhz) 

•Cast  aluminum  enclosure 
Typical  rejection;  *N ,  BNC.  and  S0239  connector  options 

±  600Khz  @  145  Mhz:  28db 

±  1  6  Mhz  @  220  Mhz:  40db  (44db  GaAs)       ±20  Mhz  @  800  Mhz:  65db 
5  Mhz  @  450  Mhz:  50db  (60db  GaAs)       ±20  Mhz  @  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Model 
ID-28 


•  Up  to  B  EPROM  programmed  messages 
•Adjustable  audio,  speed  &  interval  timer 
•*MD  over  voice  inhioit" 
•Low  power  option 
•Modular  design 

•  Message  selection  via  binary  input— 
TT  Lie  vets 

•Size:  2,7x2.6x07" 

The  ID-2B  provides  required  station  identification  without  troublesome 
diode  programming.  The  "ID  over  voice  inhibit'1  circuitry  allows  for  cour- 
teous operation  by  not  allowing  an  ID  until  the  next  squelch  closing. 


ID-2B  Wired/Tested  $99.95 


ID-2B-LP  Low  Power  SI  09.95 


GIB  ELECTRONICS  .INC. 

151  Commerce  Pfcwy.,  Buffalo,  NY  14224 
716*6754740     9  to  4 


CIRCLE  17  ON  READER  SERVICE  CARD 


Engineering  Consulting  s  computer  controlled  Ham  Shack 
See  system  variables,  control  &  reprogram  all  via  packet! 

Ultra  Comshack  64  Repeater  Controller 

HF  &  VHF  Remote  Base*Autopatch*CW  Practice*Rotor  Control 
•Voice  Meters*Paging*Logging*Polite  ID's'Packet  Voice  B.B.S, 


Model  CS64S 
$359.95 


]t*u\  deludes:  Interface, 
'vJf   disk,  cables.  Manual 


Ultra  Options 


FT  TxTRi  7*7; 
H  711;  fell;  «0 


Controller  Features 


Add  d  up  lei  tel  Remote  Base  con- 
HJtrol  &  3  mray  parcfi-TLCN.-  S159-95 


"Change  variables  remotely    "1000  (13  digit)  lei  #'s  stored 
from  touctiiones  or  Packet      "Quick  dial  &  quick  answer 
'Unlimited  voice  vocabulary!  *  Directed,  general  page 
'Alarm  Clock,  auto  execute     "Selected  restricted  patch 
'Individual  4  digit  user  codes  'Telephone  control  input 
'Disk  &  Printer  logging  of  Dual  Combined  Remotes 

users,  te!  *'s.  lapsed  time  Macro  Sc;in  memories 

*18  Rotating  Polite  IDs 
*16  External  relay  controls 

'  2,  5,  &  CTCSS  Tone  Paging  'Operate  splits,  combine  HF 
*CW  Practice  with  voice  &  VHF  radios es  Dual  VFOs 

'Security  mode,  Trtone  mute  'Automatic  mode  selection 
*  Voice  announces  each  user  Talking  S  Meter;  Vott  meter 
call  sign  when  lo aging  on      rVolce  Beacon  rotating  mso, 


Autopalch  &  Reverse         Externa*  relays,  3  DPOT  relays  +5 

"*  Open  Co!.  Trans  Sw.„.CS  8  .$89.95 

'Rotor  control  DC  to  digital  display 

i  Voice,  for  all  rotors,.. .HMT... $59.95 

*2  Voice  Meters  &  2  Alarm  Inputs; 

B  Relay  On/Oil  ControL.PKB.51 59.95 

"Reprogram  &  Control  via  Packet; 

■Packet  to  Voice  B  fi  S  PK1....5B9.95 
^C^  up  down;  I00m  steps..EpROM  Motoool  CART     Sl09.95 

'C64  &  1541  12V.5wrichmg  supply 
crystal  controlled  ~DCPS.~Si 29.95 
'Digital  Voice  flee  PB  32  or  64  sec 
voice  Mailbox  &  ID  Tari.DVM  $179.95 
'Manual  (REFUNDED)  MN1.S  20.00 


Computer  Control    Touchtone  Decoder     Decode-A-Pad 

YAESU  FT-727R     4  ^'9"  sequence;  &  QUAD      Touchtone  to  P. 5232 

expansion  4  relay  option  300  Baud  interface 


JMini 
Cat 


Allows  N.T.  to  scan  100 
Channels  &  programs 

,1  for  field  use!  Digital  "S" 
Meter;  comment  fields;  auto 
resume  &  delay;  Scan  Lock- 
outs; Loads  FT727  in  15  sec. 
Hardware,  cables,  S  disk 
included  for  C64  or  IBM 


Model  727       $49.95 


IAUDIO  BLASTER 


S"i! 


QUAD  y 


8/20  V  &  audio  in;  Ftefd  Pro-  y^^jfittrai 
gram  50,000  Codes;  Mom  & 
Latching;  D  P  DT  R  eJ  ay ;  Wrong 
digit  reset;  LED  for  digit  vslid  & 
latch:  inc.  24  Pin  connector 
QUAD  option  adds:  four  2 
Amp.  relays;  5  digit  master 
on/off  control  tor  each  relay 


±*.t  -c= 


computers 
Decodes  16  touch  tones 
Includes  Basic  program 


DAP    $99.95 


12  VoltC64 
SWITCHER 


- 

pan- 


Cry*uUGOH£ 
9 VAC  5V.  2A. 
C&4*  1541 


DCPS  $129-95 


IC02;C4:2AT;,  FT  727;  411; 

203;  470:  73/23;  Ulfi;  TH25 
<~Mlrialure  Audio  Amp.  i^Si 

•  Module  installs  inside  all  hLT's, 
1  wall  audio  amp  '  When  it  needs 
to  be  loud!  Installs  in  15  Min.  Used  bV 


TSDQ  $89.95  QUAD  $99.95  j 


DiQital  Voice  Recorder 


police,  lire! 


Model  AB1S  $24.95 


ENGINEERING  CONSULTING 
563  CANDLEWOOD  ST. 
BREA.CA.  92621 
TELEPHONE:  714-671-2009 
FAX:  714-265-9984 


Wa accept:  COd.s 
MasterCard  .VISA,  Disc 
AM TRICAN  EXPRESS 
*atiti  $4.00  S,H  U.S.A. 
+C».  residents  add  6% 


New 


'Records  32  or  64  Sec. 
studio  quality  audio 
'Use  for  auto  CO,  ID 
tail.  Mailbox.  Local  or 
logic  Control:  Up  to  16 
selectable  messages! 

Includes:  1  Watt  audio  ampn  Meg  RAM; 
Mrc  4  Spkr  Jacks.  vol.  control;  fleq.  9  to 
12V;  Interlaces  to  Ultra  Com  Shack  64 
Vor  0.0;  Provides  Digital  Voice  CO,  ID 
tail,  Mailbox,  bulletins 


DVM    $179.95 
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CORPORATION 


9  Autry 

Irvine.  CA  9271 8 

[714]  45B- 7277 


INSIDE  VIEW—  HS-12A 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HIGH  QUALITY  ■  RUGGED  •  RELIABLE 


SPECIAL  FEATURES 

■  SOLID  STATE  ELECTRON IC ALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  snorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
oxctpl  RS-3A,  RS-4A,  RS-5A. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVV  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  WADE  IN  USA, 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE;  13.8  VOC  +  0.05  volts 
I  Internally  Adjustable  11-T5VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  Line) 

•  Also  mililli  will  220  VAC  input  volltgi 


MODEL  RS-50A 


MODEL  RS-50M 


MODEL  VS-50M 


RM  SERIES 


19"  x  5Vi  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 
RM-12A 
RM-35A 
RM^SOA 

Separate  Von  and  Amp  Meters 

RM-12M 

RW-35M 

RM-50M 


Continuous 
Duly  (Aiipsj 

9 

25 

37 

9 
25 
37 


ics- 

jAmpsJ 
12 
35 
50 

12 
35 

50 


Size  (IN) 

NxIffxD 

5T*  x  t9  x  6 

5V*  x  19  x  12 

5*  x  19  x  12 

5 'a  x  19  x  8V* 
5  ft  x  T9  x  12% 
S'Ui  x  19  x  12V? 


Shipping 

Wt  [lBt.| 

16 
3d 
50 

16 

38 
50 


RS-A  SERIES 


MODEL  HS-7A 


MODEL 

RS-3A 
RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

BS-12A 

RS-126 

RS-20A 

RS-35A 

RS-50A 


Continuous 

Duty  [Amps| 

2.5 

3 

4 

5 

5 

7.5 

9 

9 

16 

25 

37 


ICS* 

|Ampsj 
3 
4 
5 
7 
7 
10 
12 
12 
20 
35 
50 


Size  |1N | 

H  x  W  x  D 

3  x  4*  X  5% 

3fc  x  6%  X  9 

m  x  6' i  x  7V* 
3**  x  6%  x  9 

4x7*?  x  fW 

A  X7%  X  \n 
AVi  X  6  X  9 

4x7%  X  10% 

5  X  9  x  10% 

5  X  11  X  11 

6x  131*  X11 


Shipping 
Wt.  libs  | 

A 

5 

7 

0 

10 

11 

13 

13 

18 

27 


RS-M  SERIES 


MODEL  R3*35M 


MODEL 

*  Swrtchable  volt  and  Amp  meter 
RS-12M 

•  Separate  volt  and  Amp  meters 
RS-20M 

BS^35M 
RS-50M 


CstliiiliS 
Ditf  | Amps | 


16 
25 
37 


ICS" 

lAnps) 

12 

20 
35 
50 


SiZlllNI 
H  x  W  x  0 

4Va  X  6  x  9 

5  x  9  x  10% 
5  X  11  X  11 

6  X  13%  X  11 


Slipping. 
Wt.  (lit.) 

13 

18 
27 

46 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  >  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1.5  amps 
to  Full  Load 

MODEL 

VS-12M 
VS-20M 
VS-35M 
VS-5DM 


Centinsoit 

Duty  (Amps] 

@13.8VDC  @10VDC  @5VDC 

9               5  2 

16               9  4 

25             15  7 

37             22  10 


ICS* 

|A«ps| 
©13.8V 

12 

20 

35 

50 


Sizi  (IN] 
H  X  W  x  D 

41/2  x  8  x  9 

5  X  9  X  10ft 
5x  11  X  11 

6  x  13*h  x  11 


Shipping 
Wt.  litis  | 

13 

20 
29 

46 


MODEL  VS-35M 


•  Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 

10 


35 
50 


5K  x  19  x  12% 
Stfi  x  19  x  12% 


38 

50 


ns-s  SERIES 


Guilt  in  speaker 

MODEL 

RS-7S 

RS-10S 

RS-12S 
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simple,  basic  technical  articles  in 
73 1  get  screams  of  anguish  from 
the  older  readers ...  too  compli- 
cated! Way  over  our  heads! 

Amateur  radio,  if  it  is  to  live  up  to 
its  mandate  as  expressed  in  our 
rules,  needs  to  make  some  major 
changes .  Every  one  of  us  needs  to 
take  an  interest  in  continuing  our 
electronic  education  and  building 
our  communications  skills.  Call- 
ing in  on  some  net  every  week 
doesn't  cut  it.  Rag-chewing  sever- 
al hours  a  week  isn't  it.  Making  DX 
pileups  worse  isn't  it,  either. 

How  much  have  you  learned 
about  packet  radio?  Did  you 
grumble  in  frustration  when  we 
devoted  a  whole  issue  to  packet? 
Or  did  you  say,  hey ,  lots  of  ops  are 
having  a  ball  with  this,  it's  time  for 
me  to  find  out  what  it's  all  about? 

Sure,  you're  going  to  have  to 
learn  something  about  computers 
and  build  some  new  operating 
skills  to  use  packet.  Ditto  if  you're 
going  to  do  some  operating  on 
Oscar,  RTTY,  SSTV  and  so  on. 
Every  time  you  conquer  a  new 
mode  you're  going  to  find  yourself 
that  much  more  excited  about  am- 
ateur radio  ,  and  proud  of  your- 
self for  the  new  skills  you've  built. 

If  you  get  off  dead  center  and  try 
new  modes. .  *  if  you  lend  a  hand 
in  cleaning  up  the  garbage  infect- 
ing our  bands,  if  you  start  bring- 
ing youngsters  into  our  hobby  and 
making  it  fun  for  them.  .  .if  you 
stop  waiting  for  Godot  to  turn  up 
and  tell  you  what  to  do  you'll 
help  make  amateur  radio  not  only 
a  more  exciting  hobby  for  the  rest 
of  us. .  .you'll  have  the  time  of 
your  life.  And,  best  of  all.  you'll 
look  forward  enthusiastically  to  an 
honest  evaluation  of  the  value  of 
amateur  radio  when  a  Commerce 

{Department  or  FCC  survey  is  in 
prospect. 
Japan,  with  over  twice  as  many 
licensed  hams  and  half  our  popu- 
lation has  been  running  circles 
around  us.  I  haven't  found  any  in- 
dustry people  who  don't  believe 
that  thrs  has  had  a  lot  to  do  with 
America  losing  all  of  its  consumer 
electronic  industries  to  Japan. 
Fellas,  we  did  that. 

The  sooner  we  recognize  that 
we  have  no  leader,  that  the  re- 
sponsibility for  our  existence  lies 
with  each  of  us.  not  with  a  small 
group  in  Connecticut  whose  main 
interest  is  publishing,  the  sooner 
amateur  radio  will  blossom. 

Alas,  we  tend  to  mystify  The 
League.  If  you  take  the  trouble 
(and  expense)  to  send  for  the 
yearly  League  financial  report, 
you'll  understand  it  much  better. 
All  you  have  to  do  is  follow  the 


money  You've  heard  that  before, 
right?  Well,  most  of  the  ARRL's 
money  comes  from  publish- 
ing. .  Jrom  QST  subscriptions 
and  advertising,  so  that  tends  to 
wonderfully  concentrate  their  at- 
tention. 

Sure,  we'd  do  better  with  some 
strong  leadership,  but  we  know 
what  we  should  do,  so  we  can  do 
just  fine  without  it.  We  know  that 
every  one  of  us  should  be  building 
our  communications  understand- 
ing and  experience.  .  that  we 
should  be  vigorously  going  after 
youngsters  and  building  our 
ranks .  .  .  that  we  should  be  pio- 
neering new  technologies. 

With  the  winding  down  of  the 
Russian  military  threat,  it's  all  the 
more  important  that  amateur  ra- 
dio do  everything  possible  to  help 
our  country  get  back  to  number 
one  in  electronics  in  the  world. 
You  see,  without  that  threat  the 
mighty  American  military  machine 
will  tend  to  fade  away  and  that 
might  deflate  our  arrogance  as  we 
begin  to  recognize  that  America  is 
no  longer  the  most  important 
country  in  the  world. 

Without  our  military  might,  and 
with  Japan, .  and  perhaps  Ger- 
many. .  beating  us  industrially 
and  financially,  we  could  find 
ourselves  in  the  position  Britain 
did  when  it  lost  its  empire  and 
stopped  being  "Great"'  Britain. 

ARRL  President 
Urged  To  Resign 

Entirely  coincidentally,  after 
writing  the  above  indication  of 
my  annoyance,  I've  learned  that 
five  well-known  hams  have  asked 
Larry  Price  W4RA,  the  ARRL 
president,  to  resign.  They  cited 
that  he  had  failed  to  "adequately 
meet  either  the  domestic  or  the 
international  challenges  that  face 
amateur  radio  today,  and  that  a 
change  in  ARRL  leadership  is 
absolutely  necessary  if  we  are  to 
survive  these  challenges  in  the 
coming  decade." 

So  here  we  have  heard  the 
same  basic  complarnt  from  Stu 
Cowan  W2LX,  the  publisher  of  a 
wide  range  of  ham  books;  Pete 
Hoover  W6ZHt  son  of  Herb 
Hoover  Jr.,  a  past  president  of  the 
ARRL  and  grandson  of  president 
Herbert  Hoover;  Joe  Schroeder 
W9JUV,  the  past  publisher  of 
Ham  Reports\  Prose  Walker 
W4BW,  a  past  head  of  the  FCC's 
amateur  radio  division;  and  Bill 
Orr  W6SAI,  one  of  those  who 
greatly  helped  ram  through  incen- 
tive licensing  25  years  ago. 

They  blame  Price  for  the 
League's  financial  crisis,  for  fail- 
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•  ELT  Search  &  Rescue 

New  Technology  (patented)  converts  any  VHF  or  UHF  FM  receiver  into  a  sensitive  Doppler 
shift  radio  direction  finder.  Simply  plug  into  receiver's  antenna  and  external  speaker  jacks 
Models  available  with  computer  interface,  synthesized  speech,  fixed  site  or  mobile  - 108  MHz 
to  1  GHz.  Call  or  write  for  details. 
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DOFFLtK  SYMfc|V!&,  I  INC.     Phoenix  m  85046     FAX  (602)  4  88- 1295 
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ICOM 


A:  VHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


L 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


PH.   (716)664-6345 

(600)  752-8813  for  orders  only 


$38/1000 


thought  you  couldn't  afford  realty  good  QSLs?  These  cards 
wilt  change  your  mind!  Hrgh  Quality  RAISED  PRINTED  QSl 
CAflOS  can  be  in  your  hands  for  onh/  4*  EACH!  Bflautffuf 
Glossy  Ink  on  Ivory,  Blue,  Gray  or  Yellow  67ib.  Vellum  Bristol. 
We  print  in  blue  mk  in  the  format  shown.  If  you  don't  want  the 
state  outline,  we  tan  remove  it,  and  enlarge  the  caJlsign  to 
balance  out  the  card  NO  EXTRA  CHARGE  for  ARRL  ,  QCWA, 
AMSAT  fog os  or  additional  wording  tf  we  have  the  room 
Order  with  confidence,  these  cards  are  the  best  value  in  Ham 
Radio  today!  Your  satisfaction  is  guaranteed*  Questions  about 
our  other  cards  or  to  discuss  a  custom  QSL  are  handled  on 
our  Rag-Chew  line  (3161  443-7261.  MasterCard  or  VISA  orders 

only  call  TOLL  FREE  1-800-256-2104 


Network  QSL  Cards 

PX).  Box  KJ200,  Alexandria,  LA  71315 
FAX:  (318)  445-9940 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Call  Us  For 
Great  Prices  &  Great  Service 

TOLL  FREE  ORDER  LINE    1-000-344-3144 
CpnbntinlJl  USA  Tanaa 


theHUHI 


i  ■  H  *  onr*.  k>  Tom* 

CENTER 


i 

■ 

i 


SALES   AMATEUR  RADIO  >nuuf 


5707*  UQfeud    SanAiUQrto  Teias  TgXM    {S^MCfiMQ 
FAi^lilfr1?*»7 


TEKTRONIX  SCOPE 

AN/USM-ZB1C    (mll-TEK  -  -f      , 

7603N11S)  Oscilloscope 

with  8x10  cm  display  and 

two  AM-6565  (7A15N11) 

single  trace  and  one  TO- 1085 

(7B53AN11)  dual  time  base 

plug-ins.  Performs  to  65  MHz  but  100  MHz 

mainframe  accepts  standard  7000-series  plug- 

rns  for  full  versatility  Deflection  5  mv  to  10  V  div 

in  1 1  steps  Sweep  0 .05  us  to  5  S/div  in  25  steps; 

delay  to  0  5  s  div.  11  5x97x25.2,  52  lbs  sh. 

Used-checked  w/book $495 

WRITE  or  CALL  for  probe  and  adapter  availability 


Prtcw  F.0.8.  Umi,  0.  ■  VISA,  MASTERCARD  Acctp1«d 
Allow  for  Shipping  *  Write  lor  latait  Catalog 

Addrnis  Dopi  73  *  Phorit  41I/2Z7 -6573 


1016  I,  EUAEKA  *  Box  1105  -  LIMA,  OHIO  -  4580? 


CIRCLE  75  ON  READER  SERVICE  CARD 


SCARED  OF  THE  CODE? 


ITS  A  SNAP  WITH  GGTE 

MORSE  TUTOR,  THE  CHOICE 

OF  THOUSANDS  OF  HAMS  it 

PROSPECTIVE  HAMS,  PRAISED 

IN  QST,  73  AND  WORLD  RADIO! 

LEARN  IN  JUST  12  EASY  LESSONS! 


FEATURES  OF  THIS  UNIQUE  PACKAGE  INCLUDE: 

■  Code  speeds  from  t  lo  ever  1DOWPM 

■  Standard  or  F  arris  won  h  modes 

■  Adjustable  lone  frequency 

■  Over  a  billton  random  conversations 

■  Lo liars,  numbers,  punctuation  and  pro  signs 

■  Random  characters  &  words  for  Bach  lesson 

■  Display  lit  at  while  listening  or  aflsr  copying 

■  AH  parameters  re  mem  bared  between  sessions 

■  FarBrngiers  easily  changed  when  desired 


For  PC-DOS/M&OOS  computers    Available  el  deal 

era.  thru  QST  c*  73  c*  send  51 9-B5  tor  5,25' or  *21  » 
for  3  5-  ^  $2  S&H  (CA  residents  add  ft<fe>  Tex)  to 
GGTE.  PO  Box  3405.  Newport  Bench  CA  92659 


CIRCLE  44  ON  READER  SERVICE  CARD 


CIRCLE  392  ON  READER  SERVICE  CARD 
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Oklahoma 's 
First  EXCLUSIVE 

Amateur  Radio  Dealership 

•TEN-TEC     •ICOM 

BENCHER     •HUSTLER 

•NCG/COMET 

•KANTRONICS 

•B&W     •HEIL 

•TELEX/HY-GAIN 

Surplus  and  salvage  electronic  parts 
•  Used  equipment  • 

'The  Southivest's  Low  Overhead  Dealer" 

1 -800-7OK-H  AMS 

(800-765-4267) 

(405) 478-2866 
FAX  (405)  478-4202 


9500  CEDAR  LAKE  AVE  SUITE  100 
OKLAHOMA  CITY,  OK  731 14 


■^"^ftm 


Gear 


0»*v 


•!irju^e:L*w*e 


,  fits 


For  further  details  contact  your  local  dealer  or  Orion, 


ORION 
BUSINESS 
INTERNATIONAL  INC 


rM 


P.O.  Box  9577 
Canoga  Park,  CA91309 
Tel:  (818)  888-4927 
Fax:(818)888-5112 
Telex:  697*4899 
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Jimnn  R. 
94  iSewltra  Rcmd 
PleauM,  GA  30265 
Cawtla  Count  v.  LISA 


QSL  of  the  Month  To  enter  your  OSLr  mail  it  in  an  envelope  to  73,  WGE  Center, 
Forest  Road,  Hancock  NH  03449.  Attn:  QSL  of  the  Month  Winners  receive  a  one-year 
subscription  (or  extension)  to  73.  Entries  not  m  envelopes  cannot  be  accepted. 


ure  to  take  a  leadership  position 
oo  a  long  fist  of  domestic  situa- 
tions, for  failure  to  adequately  pre- 
pare for  the  coming  1992  WARG. 
and  for  being  abrasive  and  hard  to 
deal  with,  causing  poor  relations 
with  both  the  IARU  and  FCC, 

I  suppose  that  my  complaint 
about  the  lack  of  leadership  does 
come  down  to  the  president.  My 
solution  knowing  the  virtual  im- 
possibility of  changing  presi- 
dents, was  to  suggest  that  per- 
haps it  was  time  for  us  amateurs  to 
jusl  go  ahead  and  solve  problems 
ourselves. 

Of  course  it's  beyond  our  pur- 
view to  deal  with  the  IARU  alien- 
ation and  its  ramifications.  It's  a 
little  late  for  us  to  start  doing  the 
massive  international  homework 
needed  to  protect  our  amateur  fre- 
quencies at  WARC  in  just  two 
years.  When  one  remembers,  as  I 
do  since  I  was  there  as  an  official 
delegate  representing  amateur 
radio,  how  close  we  came  to  los- 
ing amateur  radio  almost  com- 
pletely at  a  past  WARC,  Tm  won- 
dering why  the  angry  five  didnl 
file  criminal  charges  against  the 
ARRL  directors  for  their  paralysis 
in  allowing  the  situation  to  get 
so  bad. 

The  five  hams  who've  attacked 
Price  have  one  thing  in  common. 
All  are  keenly  aware  of  what's  go- 
ing  on  at  all  levels.  They  have  the 
industry.  FCC  and  international 
background  to  know  what  has 


been  happening.  .  and  what 
should  have  been  done. 

Repeater  coordination  battles 
have  been  permitted  to  escalate 
to  the  FCC  level.  Ditto  third  party 
traffic  problems,  hurricane  and 
earthquake  disaster  communica- 
tions problems  and  electromag- 
netic radiation  questions.  And 
suing  the  FCC  hasn't  helped  im- 
prove relations  either. 

The  unanimity  of  five  key  hams 
urging  Price  to  resign  should  be 
enough  to  convince  all  but  the 
most  dense  ARRL  supporters  that 
there  really  are  problems  and  that 
this  isn't  a  case  of  Wayne  or  oth- 
ers "attacking  the  League  for 
some  frivolous  reason/'  If  you're 
not  worried,  then  you  don't  under- 
stand what's  going  on  .  .  and  you 
are  part  of  the  problem,  not  part  of 
the  solution. 

Many  other  industry  leaders 
would  speak  out  if  they  weren't 
afraid  of  League  retribution.  They 
are  quite  vocal  at  ham  industry 
meetings,  but  fear  of  the  League's 
power,  which  is  considerable, 
keeps  them  quiet.  Remember  too, 
that  all  our  largest  ham  industry 
firms  are  Japanese,  and  that  they 
tend  to  avoid  interfering  in  what 
they  see  as  our  American  domes- 
tie  problems. 

Well,  you  may  not  want  to  per- 
sonalty do  anything,  but  at  least 
I've  given  you  something  to  talk 
about  on  the  air  other  than  the 
model  number  of  your  rig. 


Number  30  on  your  Feedback  card 


INTERNATIONAL 


Arnie  Johnson  N1BAC 
103  Old  Homestead  Hwy. 
N.SwanzeyNH  03431 

Notes  from  FN42 

New  Hambassadors 
Good  news  for  ail  of  us.  Two 
new  Hambassadors  have  joined 
the  ranks  of  7  3  International. 

Phil  GrayKATTWQ.  white  work- 
ing with  CARE  in  Mozambique, 
has  volunteered  to  keep  us  up  to 
date  with  the  happenings  there 
until  a  Mozambican  ham  is  discov- 
ered or  comes  forward.  I'm  cer- 
tainly looking  forward  to  his  re- 
ports. A  short  one  is  in  this 
column. 

Jonas  Paskauskas.  head  of 
the  Siauiiai  club  station  LY2ZZ. 
has  been  persuaded  (didn't 
take  much)  by  Paul  Paufiukonis 
KB1TY  to  pass  on  the  latest  infor- 
mation from  the  Baltic  Republic  of 
Lithuania.  We  are  probably  all 
aware  of  the  recent  political  status 
of  Lithuania  and  the  USSR,  and 
changes  are  being  made  on  the 
ham  front  as  well 

TRAVELING  TO  THE 
EMERALD  ISLE 

Many  of  you  are  probably  a  lot 
tike  me;  I  enjoy  traveling,  seeing 
new  sights,  and  hamming  on  the 
way.  I  was  fortunate  to  be  able  to 
travel  to  Ireland,  Scotland,  and 
England  last  summer  with  my 
family,  but  without  ham  gear. 

By  the  time  the  plans  were  final- 
ized, it  was  too  late  to  send  off  for 
approval  to  operate  in  the  British 
Isles.  I  really  felt  lost  without  an  HT 
in  my  hand. 

We  traveled  mostly  by  bus  with 
30  other  people,  except  for  the 
short  flight  from  Dublin,  Ireland,  to 
Glasgow,  Scotland,  and  the  train 
from  Edinburgh,  Scotland,  to 
Birmingham,  England.  Now  that  I 
think  back  on  this  trip,  it  is  the  first 
time  in  many,  many  years  that  I 
was  not  doing  the  driving,  and  I 
took  full  advantage  of  it 

I  had  lots  of  time  to  view  the 
wonderful  scenery,  the  stone 
fences,  castles,  and  houses  with 
thatched  roofs,  many  built  long 
before  the  USA  was  even  a  colony 
of  the  British  Empire,  I  even 
kissed  the  Blarney  Stone  and 
gained  the  '"gift  of  eloquence/ 
I've  had  some  people  say  that  I'm 
full  of  Blarney,  and  maybe  they 
are  right. 


edited  by  CCC 

I  also  found  myself  looking 
at  the  roofs  and  backyards  of  the 
houses  for  signs  of  ham  antennas. 
I  don't  remember  seeing  many, 
but  I  know  there  are  many  hams 
tiving  there.  I  vowed  that  if  I  ever 
returned  or  traveled  to  other 
countries,  I  would  apply  for  a 
license  to  operate  and  take  a  radio 
with  me. 

I  got  my  wish!  My  wife  and  I  are 
planning  to  take  her  mother  to  see 
her  family  in  Ireland*  The  trip  will 
probably  occur  between  May  30 
and  June  14.  There  wilt  be  a  few 
free  days  and  evenings  during  the 
tour 

I  plan  on  operating  2  meter  HT 
bus-mobile-  Maybe  someone  can 
advise  me  on  whether  I  need  to 
practice  whistling  up  repeaters, 
get  a  tone  generator  for  my  trusty 
IC-2AT,  or  need  do  nothing  spe- 


cial to  bhng  up  the  repeaters  in 
Ireland. 

The  itinerary  includes  evening 
lodging  in:  Ennist  Killarney  (2)t 
Waterford  (2),  Dublin  (3),  Ross- 
nowlagh  (2)w  Gaiway  (2)T  and 
Dromoland  Castle,  with  traveling 
between  and  around. 

I  am  really  looking  forward  to 
the  return  trip  to  this  beautiful 
country.  If  any  of  the  hams  of  the 
Emerald  Isle  would  like  to  get  to- 
gether with  me  during  my  trip, 
please  contact  meat?3  Magazine 
(mail  or  BBS),  at  my  address  at  the 
top  of  the  column,  or  via  PACK- 
E7,N1BAC  @  W1FYFLNHAJSA, 
— Arnie,  N1BAC 

ROUNDUP 

Japan  From  the  JARL  News: 
New   'WARC  79  AWARD" 

From  the  10,  18,  and  24  MHz 
allocated  to  amateur  service  at 
WARC  (World  Administrative  Ra- 
dio Conference)  T79,  the  latter 
two,  i.e..  18  MHz  and  24  MHz  be- 
came exclusive  for  amateur  radio 
use  on  July  1  „  1 989. 


Calendar  for  April 

1— Youth  DayP  Benin;  April  Fools  Day.  USA 

2— Hans  Christian  Anderson,  1805;  ErnilZola,  1840;  Malvinas 

Day,  Argentina;  International  Children's  Book  Day 
3— National  Day,  Guinea;  Ram  Navarni.  Hindu 
4— Anniversary  of  the  Liberation,  Hungary;  Independence  Day; 

Senegal 
S — Arbor  Day,  South  Korea 
6 — Victory  Day,  Ethiopia 
7— Woman's  Day,  Mozambique;  World  Health  Day;  Founders 

Day,  South  Africa 
8— Buddha's  Birthday,  Japan;  Palm  Sunday 
9— Charles  Baudelaire,  1821 ;  Paul  Robeson,  1698;  National  Day, 
Sierra  Leone;  Hanuman  JayantL  Hindu 
to — First  Day  of  Passover.  Jewish 
11 — National  Heroes  Day.  Costa  Rica 

12— National  Redemption  Day,  Liberia:  Holy  Thursday;  Jeudi  Saint 
13— Good  Friday;  Vendredi  Saint;  Thomas  Jefferson,  1743 
14— Pan  American  Day;  New  Year's  Day.  Bangladesh,  Nepal, 

Burma 
15— Easter  Sunday;  Anniversary  of  Military  Regime.  Niger 
16 — Easter  Monday;  Queen's  Birthday,  Denmark;  Wilbur  Wright, 

1867;  Charlie  Chaplin,  1889 
17— Evacuation  Day,  Syria 
18— Independence  Day,  Zimbabwe 

1 9 — Republic  Day,  Sierra  Leone;  Constitution  Day,  Venezuela 
21— Tiradentes,  Brazil;  Queen  Elizabeth  II;  Feast  of  Riduan,  Bahai 
22— Vladimir  llyrch  Lenin.  1870;  National  Secretaries'  Week,  USA; 

International  Earth  Day 
23 — Serge  Prokofiev,  1891 ;  William  Shakespeare,  1564:  St. 

George's  Day,  England 
24— Victory  Day,  Togo 
25— Liberation  Day,  Italy,  Portugal;  Anzac  Day,  Australia,  New 

Zealand;  Meenaksi  Kalyanan.  Hindu 
26— Union  Day.  Tanzania 

27— Arbor  Day,  USA;  Samuel  F+B.  Morse.  1 791 ;  National  Day, 
Afghanistan,  Togo;  Last  Day  of  the  Month  of  Fasting, 
Ramadan;  Teej,  Hindu 
28— Id  al-Fitir;  Kenneth  Kaunda,  1924 
29— Emperor's  Birthday,  Japan;  Shanka  Jayanti,  Hindu 
30— Independence  Day.  Israel;  Queen's  Day,  Netherlands;  King's 
Birthday.  Sweden 


Commemorating  this.  JARL  de- 
cided to  start  a  "WARC  '79 
Award'  to  encourage  the  active 
use  of  the  bands.  Applications  will 
be  accepted  as  from  February  1 , 
1990. 

The  essential  requirements  of 
application  for  this  award  are  as 
follows:  to  make  contact  with  at 
least  79  stations  (one  station  from 
each  of  the  10  areas  in  Japan 
must  be  included)  at  more  than 
one  or  two  bands  among  10,  18, 
and  24  MHz  on  the  amateur 
bands,  and  obtain  a  QSL  card 
from  each  (at  each  contact  from 
July  1.  1989  through  December 
31 , 1 990).  As  it  is  an  award  of  com- 
memoration, an  issue  number  will 
not  be  given. 

All  Asian  OX  Contest 

The  All  Asian  OX  Contest  '90, 
an  international  contest  under  the 
auspices  of  JARL,  witl  be  held  as 
per  the  following  schedule:  Phone 
from  00:00  June  1 6  to  00:00  <UTC) 
June  16,  CW  from  00:00  August 
25  to  00:00  (UTC)  August  27. 

South  Africa  From  SARL 
Headquarters:  In  a  dramatic 
meeting  held  on  Friday,  Decem- 
ber 8,  1989T  the  Radio  Sport  Ver- 
band  (RSV)  abolished  the  ban 
against  a  range  of  countries.  The 
radio  amateurs  in  the  German 
Democratic  Republic  (GDR)  are 
now  permitted  to  communicate 
with  ALL  other  licenced  amateurs 
in  the  world. 

The  German  Democratic  Re- 
public was  one  of  the  first  coun- 
tries in  the  world  to  introduce  a 
politically  motivated  ban  against 
South  Africa's  radio  amateurs.  In 
South  Africa  any  person  may  pass 
the  radio  amateur  examination. 
Visitor  permits  are  available  on 
application  to  foreign  amateurs  of 
all  countries.  South  African  ama- 
teurs are  permitted  to  communi- 
cate in  all  languages  and  are  not 
restricted  to  communicate  with 
amateurs  of  any  country. 

The  South  African  Radio 
League  recently  appealed  directly 
to  the  government  of  the  German 
Democratic  Republic  and  the  Ra- 
dio Sport  Verband  to  abandon  the 
prohibition.  The  radio  amateur 
service  in  South  Africa  is  hopeful 
that  other  countries  follow  the  ex- 
ample of  the  German  Democratic 
Republic  and  free  the  amateur 
service  in  their  respect  tve  coun- 
tries from  any  political  inter- 
ference. 

Sweden  From  Radio  Swe- 
den: Publications— Be  ngt 
Friedewald  has  finally  published 
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the  new  edition  of  his  "Interna- 
tional Listening  Guide/  The  issue 
covers  the  period  until  March  24, 
1990.  It  lists  external  and  home 
service  broadcasts  in  English  to 
all  parts  of  the  world  by  time,  and 
is  an  excellent  reference.  It  also 
includes  a  detailed  database 
by  frequency  showing  which 
stations  are  on  (he  air  at  various 
times 

This  is  the  same  as  the  heart  of 
Passport  to  Wortdband  Radio, 
The  iatter's  tables  are  easier  to 
read,  but  the  ILG  is  much  cheap- 
er, and  is  to  be  updated  regularly. 
Assuming  the  ILG  resumes  regu- 
lar publication.  Radio  Sweden 
recommends  it  and  the  World  Ra* 
dio  TV  Handbook  as  the  best 
SWBC  reference  works.  For  more 
information,  write;  Peace  wood 
Publications,  Box  1112.  D-3588 
Homberg,  West  Germany. 

Switzerland  International  Tele- 
communication Union  release: 

Take-off  of  Mass  Telematics 

The  1990s  will  be  marked  by  the 
take-off  of  a  fifth  20th  century 
mass  medium  following  the  news- 
paper, cinema,  radio  and  televi- 
sion, namely  mass  telematics,  al- 
so known  as  videotex.  After  ten 
years  Of  infancy  and  battles  over 
international  standards,  mass 
telematics  will  connect  mi  Hi  oris  of 
users  through  the  telephone  and 
terminals  smaller  that  PCs  or  mi- 
crocomputers. 

As  the  first  medium  based  on 
both  telecommunications  ("tele") 
and  informatics  ("matics"),  tele- 
matics has  already  started  to  up- 
set the  norms  of  mass  communi- 
cations and  the  management  of 
everyday  tasks.  Its  three  features 
make  it  a  more  utilitarian  medium 
than  its  four  predecessors,  one 
less  leisure-based  and  far  easier 
to  integrate  both  into  the  conven- 
tional media  (press,  radio  and 
television)  and  into  domestic,  pro- 
fessional or  associative  activities. 
Its  interactivity  enables  the  user  to 
chose  tor  himself  the  programmes 
he  wishes  to  consult,  and  obtain 
information  directly  (games,  com- 
ments and  data  of  all  kinds)  com- 
patible with  the  programme.  Tele- 
matics is  accessible  to  a  far  wider 
public  than  microcomputing,  ow- 
ing to  the  srmple-to-handle  termi- 
nal. 

The  economic  implications  of 
the  new  medium  include  not  only 
the  US$  7  billion-worth  of  service 
sales  and  subscriptions  across 
North  America,  Europe  and  Asiaf 
but  also  the  impact  it  will  have 
both  on  household  technology 
and  on  modes  of  communication 


Gennady  Kotmakov's  OSL  card. 


in  supermarkets,  etc.  Between 
10%  and  30%  of  mail  order  shop* 
ping  is  now  effected  by  telematics 
with  the  major  French  companies, 
while  the  supermarkets  are  in- 
creasingly experimenting  with  the 
use  of  telematics  as  a  guide  to 
product  selection  in  the  con- 
sumer's home. 


KENYA 

Rod  Hallen  5Z4BH 
AMEMBASSY  Box  S5A 
APO  New  York  09675 

Active  during  the  recent  Boy 
Scout  Jamboree  on  the  Air  on  Oc- 
tober 21  and  22  was  5H0TSA  in 
Dar  es  Salaam,  Tanzania.  Tom 
5H3TW  provided  the  station 
equipment  and  Tom  and  Rod 
5Z4BH  monitored  station  opera- 
tion. The  station  consisted  of  an 
ICOM  IC-730,  MFJ  antenna  tuner 
and  a  long-wire  strung  between 
Iwo  palm  trees  about  30  feet 
above  the  ground.  More  than  300 
contacts  were  made  with  50  coun- 
tries- 

The  total  number  of  scouts  at- 
tending the  Tanzanian  Jamboree 
is  uncertain,  but  must  have  been 
somewhere  between  700  and 
1000.  Almost  all  contacts  were 
made  by  the  scouts  with  just  about 
everyone  getting  a  chance  at  the 
mike. 

The  operation  was  so  success- 
ful and  generated  so  much  enthu- 
siasm that  plans  are  being  made 
to  acquire  equipment  and  obtain  a 
license  for  a  permanent  station  at 
the  Tanzanian  Scouts  Association 
Headquarters. 

The  Radio  Society  of  Kenya 
(RSK)  has  sponsored  Jamboree 
on  the  Air  stations  in  past  years 
(5Z4LBP)  but  missed  out  this  year 
due  to  lack  of  advance  planning. 


Upon  hearing  of  the  Tanzanian 
operation,  the  RSK  vowed  to  be 
back  in  action  next  year  to  give  the 
boys  in  Dar  es  Salaam  some  com- 
petition, 

[Another  perfect  way  to  develop 
the  thrift  and  fun  of  amateur  radio 
at  a  young  age.  \ 


LITHUANIA 

Jonas  Paskauskas  LY2ZZ 
PO  Box  71 
Siauliai,  235400 
Lithuania 

The  LYA-LYZ  callsign  series 
has  been  restored  to  Lithuanian 
amateur  radio  stations.  This  call- 
sign  series  was  granted  to  Lithua- 
nia by  the  ITU  in  the  1930s,  but 


ETUVOS 
KADIJO 


AiornsH 


was  suspended  during  the  occu- 
pation in  1940  and  replaced  by 
the  Soviet  Unions  UP  and  RP 
prefixes. 

As  a  result  of  this  government 
action,  the  amateur  radio  stations 
are  completing  the  changeover 
from  UP  and  RP  to  LY  prefixes 
according  to  the  following  conver- 
sion formulae:  UP1  to  LY1 .  UP2  to 
LY2,  UP3  to  LY3,  UPG  to  LY1, 
RP1  to  LY2,  RP2to  LY3,  and  U2to 
LY2. 

The  only  exceptions  to  the 
above  are  the  five  special  events 
club  stations  [LY2WR,  LY2WW, 
LY2ZA.  LY2ZO,  and  LY2ZZ) 
which  were  temporarily  issued  LY 
callsigns  last  year  and  three  ama- 
teurs  {LY1VV,  LY1BX,  and 
LY16Q)  who  had  catlsigns  issued 
them  before  1940. 

This  directive  came  out  too  late 
for  incorporation  into  the  1990 
Callbook,  but  should  be  incorpo- 
rated in  the  1990  Callbook  Sup- 
plement. 

[Looks  tike  the  actions  of 
Sakaias  Uzdavinys  UP2BO  (now 
LY2BO}  and  the  delegation  from 
the  ''Worldwide  Lithuanian  Ama- 
teur Radto  Nef f '  were  abte  to  re- 
ceive approval  for  the  catlsign  pre- 
fix change,  as  reported  in  this 
column  in  the  December  1989  is- 
sue.] 


Banner  of  the  Lietuvos  Radip 
Megeju  Draugija  (Lithuanian  Am- 
ateur Radio  Society). 


MOZAMBIQUE 

Phil  Gray  KA7TWQ 
Cfo  CARE 
CF  4657 

Maputo*  Mozambique 

While  Ihe  government  of 
Mozambique  has  only  issued  on© 
ham  license  over  the  past  few 
years — C9MKT — and  refused  to 
renew  it,  we  have  hopes  they  will 
start  issuing  licenses  again  soon. 
In  the  meantime,  I  am  very  happy 
to  volunteer  my  reporting  skills  un- 
til I  leave,  or  a  Mozambican  ham  is 
discovered  or  comes  forward, 
There  are  none  now. 

[Very  happy  to  have  you  step 
forward,  Phil,  and  we  are  looking 
forward  to  more  from  Mozam- 
bique in  the  near  future.  Are  there 
any  more  hams  out  there  in  other 
countries  not  presently  serviced 
by  a  Hambassador?  t  was  always 
told  never  to  volunteer,  but  in  this 
case  i  feei  it  is  very  important  to  let 
the  rest  of  the  world  know  what  is 
happening.  Stilt  lots  of  openings. 
Volunteer  now  and  avoid  the 
rush.^NIBAC] 
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Number  31  on  your  Feedback  card 


Michael  Bryce  WB8VGE 
2225  Mayflower  NW 
Massttlon  OH  44B46 

Time  to  Restock  the 
Junk  Box 

Spring  is  the  time  for  renewal 
Also  a  time  for  hamfests.  A  time  to 
restock  the  junk  box  for  another 
long  winter  of  building,  This 
month  we'll  take  a  close  look  at 
what  we  need  to  pick  up  for  the 
junk  box. 

Ah  yes,  the  ham's  junkfaox;  the 
builder's  lifeblood.  As  the  old  say- 
ing goes,  one  man's  junk  is  anoth- 
er man's  gold.  So  rt  is  with  the 
junkbox. 

What  do  we  need  to  keep  on 
hand  for  our  low-powered  con- 
struction projects?  A  second 
question:  Should  we  go  with  new, 
used,  or  surplus  parts? 

Surplus  parts  can  really  be  a 
godsend.  What  at  one  time  the 
government  spent  thousands  for, 
we  can  pick  up  for  pennies  on  the 
dollar.  The  only  trouble  can  be 
finding  the  same  surplus  part 
again.  This  can  be  a  real  pain  if 
one  of  your  buddies  wants  to 
make  a  copy  of  your  circuit.  This 
also  can  hurt  a  magazine  project. 
If  I  can't  get  the  part,  I  may  not 
want  to  try  to  build  it. 

On  the  other  hand,  surplus 
parts  are  just  great  when  you're 
looking  for  solid  state  devices. 
Transistors  are  usually  military 
specified.  That  means  the  part 
meets  or  exceeds  the  specifica- 
tions needed  by  the  military.  I've 
seen  transistors,  listed  at  over  $25 
each,  for  only  $3.  Now  that's  a 
bargain! 

Goodies 

Here  is  a  good  list  of  transistors 
to  keep  on  hand:  plenty  of 
2N3866s,  some  2N3Q53s.  and  a 
handful  of  2N4036s,  great  for 
switching  oscillators  and  key 
devices.  Of  course,  your  junk  box 
should  have  some  2N4134S, 
4126s,  4401s,  3905s,  and 
2N3906s.  And  without  question,  a 
box  of  2N2222s.  if  you  can,  get 
these  in  both  the  metal  case  and 
the  popular  plastic  ease,  the  TO- 
92.  I've  found  that  you  can  get 
better  results  with  the  metal-case 
2N2222st  though  I  really  don't 
know  why. 

Keep  some  LM324  op  amps  on 
hand,  with  a  dash  or  two  of  some 


Low  Power  Operation 

Old  favorites,  like  741s,  LM339s. 
and  of  course,  LM386  audio  am- 
plifiers. These  are  used  in  so 
many  QRP  construction  projects 
that  no  one  should  be  without 
them.  Additionally,  no  junk  box  is 
worth  its  salt  if  it  doesn't  have  a 
dozen  555  timer  chips  on  hand. 

Chips  and  Parts 

Since  digital  electronics  is 
creeping  into  more  QRP  circuits,  I 
keep  on  hand  a  supply  of  the  most 
common  CMOS  4000  series 
chips.  A  dash  of  the  older  7400 
TTL  chips  would  not  be  a  bad 
idea,  either. 

I  keep  my  IC  chips  on  anti-static 
mats.  Radio  Shack  sells  these  for 
a  couple  of  bucks.  The  mats  fit 
inside  a  cigar  box  with  ease,  I 
place  the  ICs  on  the  foam  with  the 
numbers  in  order.  This  makes 
looking  up  a  chip  very  easy. 

Of  course,  you  need  a  good 
supply  of  both  capacitors  and  re- 
sistors. As  the  size  of  QRP 
projects  get  smaller,  the  junk- 
box's  parts  should  reflect  the 
trend.  Small  disc  capacitors  and 
electrolytic  capacitors  are  a  must. 
Keep  a  good  supply  of  silver  mica 
caps.  They're  great  for  output  fil- 
ters in  transmitters.  Keep  a  supply 
of  the  most  common  values.  Don't 
forget  some  NPO  types  for  VFO 
and  other  frequency-dependent 
circuits. 

By  digging  for  dead  radios  at 
flea  markets,  I  can  fill  the  junk  box 
up  quickly;  You  can  get  a  lot  of 
good  parts  from  dead  CB  radios. 
You  can  always  use  the  PA  and 
driver  transistor  in  QRP  transmit- 
ters, 

Who  knows?  You  might  even 
pick  up  an  HW-7  in  good  condition 
for  next  to  nothing. 

Hot  Water  Handbook  Update 

Now  for  the  bad  news,  in  case 
you  do  find  you  r  dream  HW-7,  The 
Hot  Water  Handbook  is  all  sold 
out.  There  are  no  copies  left,  so 
don't  write  and  ask  for  a  copy  of 
the  second  edition 

I  still  don't  have  enough  new 
materiaJ  for  the  third  edition  of  the 
handbook.  Again,  if  you  have  a 
modification  for  the  HW-7,  HW-8, 
or  the  H  W-9,  ptease  send  it  to  me, 
If  I  use  it,  you'll  get  a  free  copy  of 
the  third  edition  of  the  book  when 
it  comes  out.  I  don't  know  when 
this  will  be,  but  look  for  something 
late  in  the  year. 


Modification  for  Ten-Tec  Knob 

While  digging  through  the  mail- 
bag  this  month,  I  found  a  letter 
from  Don  Garrett  WA9TGT  which 
may  interest  Ten-Tec  owners. 

His  first  mod  I  can  relate  to.  If 
you  have  ever  owned  a  Ten-Tec 
HF  rig,  you  may  have  had  to  re- 
place a  front  panel  knob-  Seems 
you  really  have  to  screw  down  the 
set  screws  to  keep  the  knob  from 
slipping  on  the  shaft.  The  problem 
appears  to  be  the  plastic  wall  that 
forms  the  outer  ring  of  the  V*  shaft 
cavity.  This  wall  sometimes  breaks 
out  or  cracks,  making  the  knob 
unable  to  tighten  the  set  screws 
down  on  the  shaft.  The  knob  then 
slips  on  the  shaft,  no  matter  how 
tight  the  set  screws  are. 

This  failure  most  commonly 
occurs  on  the  band  switch  knob, 
since  it  must  be  well-tightened  to 
prevent  slipping  while  you're  turn- 
ing the  band  switch.  My  Triton  4 
had  this  problem.  Don's  solution 
is  to  reinforce  the  knob  shaft  cavi- 
ty wall  by  filling  the  space  between 
the  plastic  wall  and  the  outer  knob 
shelL  He  uses  epoxy  glue.  Allow 
the  glue  to  dry  for  36  hours,  then 
you  can  tighten  the  knob's  set 
screw  without  breaking  the  knob. 
Don  tells  me  this  fix  completely 
eliminated  the  knob  failure  prob- 
lem. 

Argosy  I  and  II  Modification 

As  the  owners  of  these  radios 
know  far  too  well,  the  lack  of  an  RF 
gain  control  is  a  pain.  Because 
you  can't  control  the  RF  gain,  you 
hear  an  annoying  chopping  sound 
in  the  receiver's  background 
noise.  This  happens  when  you're 
sending  CW  during  higher-than- 
normal  QRN  and  AF  gain  levels. 


Normally*  a  reduction  in  the  re- 
ceiver RF  gain  setting  would  com- 
pensate for  this. 

Attempting  to  add  either  an  RF 
attenuator  or  a  separate  RF  gain 
control  is  difficult  because  it's 
hard  to  find  a  dual  concentric 
shaft  10k  pot.  This  modification 
does  not  deal  with  the  RF  pan  of 
the  Argosy,  but  rather  with  the 
AGC. 

Don's  approach  to  correct  the 
chopping  receiver  background 
noise  is  quite  simple,  Locate  C40 
for  the  Argosy  II  or  C45  for  the 
Argosy  I,  This  capacitor  is  located 
on  the  audio/I F  board.  Its  value 
originally  is  1  mF.  Change  this  ca- 
pacitor to  a  10  mF  at  16  volts.  It  will 
be  necessary  to  remove  the  au- 
dio/IF  board  to  change  this  capac- 
itor, about  a  ten  minute  job.  It  is 
not  difficult  at  all.  Installing  the  10 
mF  capacitor  in  place  of  the  origi- 
nal 1  mF  capacitor  will  result  in  a 
slight  delay  in  the  recovery  time  of 
the  receiver,  and  will  eliminate  the 
chopping  of  the  receiver  back- 
ground noise.  Don  tells  me  this  is 
the  same  method  used  in  the 
Corsair  II  slow  QSK  position.  Be 
especially  careful  to  match  the 
proper  polarity  when  installing  the 
new  capacitor. 

While  Tve  never  done  this  modi- 
fication, it  should  work  quite  well. 
Tve  normally  turned  down  the  au- 
dio on  my  Argosy  II  when  the  QRN 
or  ORM  is  high.  I  don't  see  why 
you  couldn't  add  a  switch,  and 
perhaps  a  relay,  to  switch  be* 
tween  slow  or  fast  receiver  QSK. 

Pll  have  more  building  projects 
in  the  coming  months.  Be  sure  lo 
send  in  the  reader  service  cards — 
that's  one  way  to  generate  a 
steady  supply  of  information  for 
you,  the  QRP  operator, 


From 
Micro 
Computer 
Concepts 


RC-1000 

REPEATER 
CONTROLLER 


RC-1 00 

Repeater 

Control 


*  Repeater  Control    •  Autopatch 
*  Complete  RX-TX-Phone  Line  interface 

•  Intelligent  CW  ID  •  Auxiliary  Output  *  Easy 

to  Interface  •  Remote  Base/Tape  •  Reverse 

Patch  •  Tailbeeps  *  12  V  AC/DC  Operation 

•  DTMF  Decoder  with  Muting  *  Telemetry 

Response  Tones  *  Programmable  COS 

Polarities  •  Detailed  Application  Manual 

with  schematics  •  90- Day  Warranty 

Wired  &  Tested  w/manuaL,.  $239.95 

Distributed  by 

Communication  Concepts 

508  Millstone  Dr.  /  Xenia,  OH  45385 

513-426-8600 


Intelligent  CW  ID 
Remote  Base/Tape 
w/Freq.  Programming 
Tailbeeps-  DTMF 
Decoder  with  Muting 
Auxiliary  Output 
Programmable  COS 
Detailed  Application 
Manual  with 
schematics 
Telemetry  Response 
Tones 

90-Day  Warranty 

$129.95 


CIRCLE  99  ON  READER  SERVICE  CARD 
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Number  32  on  your  Feedback  card 


8/7/  Brown  W&8ELK 
12536  TR  77 
Findtay  OH  45640 

ATV  Dayton 
Hamvention  Activities 

This  year's  Dayton  Hamvention 
promises  plenty  of  ATV-related 
activities-  When  you  arrive  in  the 
Dayton  area,  you  can  monitor  the 
local  action  On  147.45  or  144.34 
MHz.  Portable  ATV  stations  from 
all  over  the  country  attend,  with 
some  very  interesting  mobile-to- 
rnobile  and  even  motel  room-to- 
room  portable  contacts  (Eari 
KS8J  generally  requests  the 
highest  room  at  his  motel).  Bring 
your  portable  ATV  receiver  and 
watch  the  fun  at  the  hamvention, 
A  trip  through  the  parking  lot  can 
net  you  some  enjoyable  contacts 
from  RVs  and  vans.  Look  for 
K3ZKO's  well-equipped  mobile, 
and  for  KB2CXM  in  the  Buffalo 
group's  RV. 

The  local  W8BI  ATV  repeater 
has  good  coverage  in  the  ham- 
vention area  with  input  on  439.25 
and  output  on  426.25  MHz.  The 
repeater  is  vertically  polarized, 
but  most  of  the  local  simplex  activ- 
ity is  horizontal.  From  the  ex- 
hibitors' area,  you  should  be  able 
to  see  several  ATV  signals  from 
the  AEA,  PC  Electronics,  and  Wy- 
man  Research  booths.  In  the  flea 
market,  be  on  the  lookout  for  the 
telltale  sign  of  any  ham  carrying  a 
TV  camera  with  whip  antenna  at- 
tached. You  no  longer  have  to  de- 
scribe that  great  piece  of  "bargain 
junk"  to  your  friends  on  your 
HT  .  just  show  it  to  them  on  their 
TV.  It  won1!  be  long  till  the  "Hand* 
ie-Lookie"  is  a  reality 

The  Friday  night  ATV  Party  will 
be  at  the  Best  Western  Motel 
(formerly  Travelodge)  on  3636  N. 
Dixie  Hwy,  hosted  by  the  Western 
Washington  ATV  Society  and  Am- 
ateur  TV  Quarterly  (ATVQ).  Chuck 
W7SRZ  wrll  present  the  winners  of 
the  video  tape  contest.  Several 
talks  and  video  tape  presenta- 
tions are  scheduled,  as  well  as  a 
home-brew  contest. 

During  the  hamvention,  Tom 
W60RG  will  present  the  ATV  Fo- 
rum on  Saturday  afternoon  at  one 
of  the  conference  rooms  in  the 
O'Hare  arena.  Several  speakers 
are  scheduled  to  cover  getting 
started  on  ATV  and  the  latest  bal- 
loon flight  results.  Jon  WM3W  will 
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have  his  16-foot  ATV  kite  on  dis- 
play. This  kite,  shown  in  the 
February  ATV  column,  was  inad- 
vertently printed  upside  down. 
Jon's  call  is  WM8W,  not  M8WM, 
although  many  locals  have  been 
mistakenly  using  this  inverted  call 
on  2  meters  lately. 

Saturday  evening  at  the  Ra- 
mada  Inn  North  there  will  be  an 
ATV  meeting  with  several  speak- 
ers, and  Spec-Corn  will  sponsor 
some  presentations. 

Mobile/Portable  ATV 

A  mobile  station  can  really  add 
a  new  dimension  to  ATV  opera* 
lions.  Ernie  WB6BAP  got  me  in- 
terested in  this  mode  during  the 
mid  70s,  It  was  quite  a  thrill  to  ride 
along  with  Ernie  on  the  Pasadena 
freeway  while  sitting  comfortably 
at  home  in  front  of  my  TV  set.  You 
can  assemble  a  reasonable  mo- 


bile station  quickly,  without  using 
high-gain  antennas  and  expen- 
sive hardline  coax. 

My  mobile  station  consists  of  a 
1  watt  transmitter,  a  100  watt  am- 
plifier, slightly  modified  B/W  TV, 
video  ID,  TV  camera  on  the  dash- 
board, and  a  Y*-wave  mag*mount 
on  the  roof  (1  use  a  2-etement  quad 
in  horizontally  polarized  areas).  In 
the  flatlands  this  setup  will  usually 
give  me  a  20-30  mite  range. 

It's  great  fun  to  roll  into  a  distant 
ATVer's  driveway  for  that  undeni- 
ably snow-tree  picture.  This  is 
usually  good  for  an  exctted  "Wow, 
the  band's  really  up!"  from  the  un- 
suspecting victim— until  he  recog- 
nizes the  front  of  his  house.  If 
you're  lucky  enough  to  have 
mountains  nearby,  you  can  cash 
in  on  some  real  DX.  A  mobile  sta- 
tion at  5000  feet  should  outper- 
form a  monster  antenna  array  at 
sea  level.  While  visiting  Santa 
Barbara,  I  was  able  to  set  up  a 
small  beam  on  a  tripod  at  a  scenic 
overlook  at  3000  feet  This  netted 
me  a  nearly  snow-free  picture  on 
1277.25  MHz  from  the  WA6VLF 


Photo  A  Frank  Williams  WB9KCC  and  his  detachable  car-top  beam  and 
U-  WO  ROTOR.  Note  the  use  ofbungie  cords  for  quick  installation. 
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Photo  B.  When  operating  mobile  TV.  .  .  keep  your  eyes  on  the  road! 


San  Diego  repeater  nearly  200 
miles  away. 

Mobile  operations  provide  a 
great  way  to  meet  the  locals 
during  long  trips.  On  a  trip  from 
California  to  Ohio,  I  made  over  60 
two-way  ATV  contacts  in  eight 
states. 

Emergency  Services 

The  ability  to  put  together  a 
quick  mobile  ATV  station  can  be 
invaluable  in  case  of  disaster  or 
emergency.  Several  groups  are 
now  using  ATV  to  send  a  visual 
report  to  emergency  services 
headquarters  from  roving  mobile 
stations  as  well  as  from  heli- 
copters and  airplanes.  Those 
chasing  severe  weather  systems 
could  send  a  live  view  of  the 
threatening  storm  to  headquar* 
ters.  Also,  the  chase  vehicles 
could  view  weather  radar  to  deter- 
mine where  to  investigate.  Many 
ATV  repeaters  have  a  live  radar 
feed  from  the  local  weather  bu- 
reau which  can  be  accessed  dur- 
ing severe  weather. 

ATVers  can  readily  cover  pa- 
rades and  special  events  with  sev- 
eral well-placed  ATV  portables. 
Last  May  the  Indianapolis  group 
provided  coverage  for  the  INDY 
500  parade  from  the  tops  of  sever- 
al skyscrapers.  Last  year  the  ATN 
(Amateur  Television  Network)  of 
Southern  California  put  on  quite  a 
demonstation  for  the  annual  Rose 
Parade.  They  set  up  over  a  dozen 
portable  cameras  at  strategic  in- 
tersections which  relayed  to  a 
portable  repeater  on  a  tall  building 
to  send  the  signafs  to  mission  con- 
trol They  even  had  two  motorcy- 
cle mobiles  as  well  as  a  helicopter 
covering  the  event.  Any  medical 
emergency  or  breakdown  coutd 
be  viewed  quickly  by  the  parade's 
coordinators. 

Mobile  Antennas 

As  you  travel  around  the  coun* 
try,  you'll  find  predominately 
vertical  or  horizontal  polarized 
areas.  ltTs  a  good  idea  to  have 
both  polarities  stacked  away  just 
in  case.  A  good  Vi-wave  vertical 
should  give  you  reasonable  re- 
sults. However,  finding  an  omni- 
directional horizontal  antenna 
poses  some  problems.  Two  an- 
tennas which  work  best  in  this 
situation  are  the  "Big  Wheel"  and 
ihe"Eggbeater/' 

The  Big  Wheel  looks  like  a 
three-leaf  clover  with  each  leaf 
a  V* -wavelength  element.  H  has  a 
very  good  omnidirectional  pattern 
and  can  be  easily  stacked  for 
more  gain.  Olde  Antenna  Lab 
makes  these,  and  Allied  Appli- 


ance  &  Radio  sells  them  (4253 
S.  Broadway,  Englewood  CO 
80110),  They  call  it  the  Mini* 
Wheel,  and  it's  available  in  kit 
form  or  assembled.  The  Eggbeat- 
er,  available  from  AEA,  consists  of 
two  loops  at  right  angfes  attached 
to  a  powerful  magnetic  mount. 

Vve  used  a  2-element  quad  with 
great  success  during  my  mobile 
trips.  II  gives  me  a  6  dB  advantage 
over  the  whip  antenna,  but  I  need 
a  large  parking  lot  in  order  to  ro- 
tate it!  Several  enterprising 
ATVers  have  used  large  beam  an- 
tennas,  Ron  K3ZKO  mounted  a 
beam  6  feet  above  his  van.  This 
works  well,  but  a  close  encounter 
with  a  low  hanging  tree  limb  can 
be  a  definite  probfem.  Henry 
KB9FO  has  solved  the  polariza- 
tion problem  wilh  a  20-efement 
circular  beam  mounted  on  his 
side-view  mirror  bracket-  This  is 
one  tough  mirror  mount,  but  it  has 
survived  96,000  miles,  and  it  has 
been  wind-tested  to  100  mph. 

Frank  WB9KCC  has  found  the 
best  compromise.  He's  actually 
devised  a  way  of  quickiy  mounting 
a  small  beam  and  a  U-100 
ROTOR  on  his  car  roof.  Using  a 
water  pipe  coupling  attached  to 
the  end  of  the  beam,  he  can  easily 


flip  the  polarity.  He  even  has  a 
Radio  Shack  FSuxgate  compass 
attached  to  the  beam  to  give  him 
true  beam  headings  regardless  of 
the  car's  position.  It  you  try  this, 
just  remember  to  use  a  beam  no 
longer  than  half  the  width  of  your 
car;  or  your  antenna  may  end  up 
attached  to  a  passing  18-wheeier. 


when  tuned  below  channel  14,  a 
resistor  or  pot  is  probably  limiting 
the  low-end  range.  Shorting  out 
this  resistor  or  tweaking  the  ap- 
propriate pot  may  bring  it  into 
range. 

When  searching  for  bargain 
TVs  I  like  to  drive  up  close  to  the 
store  and  turn  on  my  mobile  TV 


"You  no  longer  have  to  describe 

that  great  piece  of  'bargain  junk' 

to  your  friends  on  your  NT .  .  just 

show  it  to  them  on  their  TV. " 


Portable  TV  Sets 

Many  inexpensive  portable  TV 
sets  will  actually  receive  70cm 
ATV  signals  with  little  or  no  modifi- 
cation. These  are  usually  the 
slide-rule  luning  type.  ATV  opera- 
tion is  generally  below  UHF  chart* 
nel  14.  ff  they  don't  quite  tune 
down  to  the  ATV  band,  usually 
you  can  modify  them  by  adjusting 
an  internal  limit  potentiometer. 
Check  the  UHF  tuner's  tuning 
voltage.  If  A  stays  above  0  vofts 


transmitter,  Then  I  look  for  the  TV 
sets  that  receive  the  signal.  This  is 
usually  good  for  a  bewildered  look 
from  the  salesman  when  he  sees 
his  storefront  on  the  TV.  Radio 
Shack  selts  two-color  CCD  pocket 
TV  sets  which  not  only  tone  the 
complete  70cm  ham  TV  band 
without  modification,  but  which 
are  also  very  sensitive  (Pocket- 
vision  model  22  or  23), 

it's  usually  a  good  idea  to  run 
coax  out  from  the  UHF  tuner  to  a 
BNC  connector  to  bypass  the  300- 


ohm  balun  network  on  TVs  with 
twin-lead  UHF  connections.  On 
most  TVs  a  good  preamp  will  help. 
An  excellent  and  inexpensive 
GaAsFET  preamp  kit  is  available 
from  Hamtronics  (model  LNW- 
432).  A  good  preamp  is  also  rec- 
ommended  for  those  of  you 
attempting  to  view  ATV  on  cabte- 
ready  TVs  or  VCRs  (cable  channel 
58.  59  or  60). 

Rules  of  the  Road 

One  thing  to  remember  when 
operating  mobile  TV.  ,  ,i4Keep 
your  eyes  on  the  ROAD!"  Have  a 
friend  drive  while  you  operate  the 
TV  station  from  the  passenger 
seat.  Some  states  have  laws  re- 
quiring that  a  portable  TV  screen 
not  be  visible  to  the  driven 

If  you're  traveling  alone,  trans- 
mitting from  the  car  is  perfectly  aJI 
right,  but  try  to  pull  over  for  the 
receiving  end. 

In  order  to  make  successful  mo- 
bile contacts,  it's  important  to  find 
out  where  each  local  group  hangs 
out.  For  your  mobile  viewing  plea- 
sure, drop  me  an  SASE  with  your 
travel  plans  and  1*11  provide  a  sort 
of  road  service  for  Amateur 
TV,  .  aaa-ATV?  Keep  'em 
rolling  and  stay  tuned. 


AMATEUR  TELEVISION 


SURVIVES  100,000  FT.  FALL 

KPA5  1  WATT  ATV  XMTR  ON  434  MHZ  WORKED 
PERFECTLY  IN  WB8ELK  LIVE  CAMERA  BALLOON 
THROUGH  100,000  FT  AND  BACK  TO  CONTINUE 
RUNNING  EVEN  AFTER  FREE  FALL  IMPACT  IN  THE 
MOJAVE  DESERT!  VIDEO  SEEN  FOR  300  MILES. 


rarttgini 


KPA5-E  board  $169 

Shouldn't  your  ATV  transmitter  be  as  reliable?  Weather 
you  want  to  put  one  in  a  balloon,  R/C  model,  Robot,  use 
as  portable  ATV  xrntr,  or  get  one  in  our  ready  to  go 
TX70-1  for  the  shack,  with  P.C.  Electronics  you  seethe 
best!  Companion  receiving  dowrtconverter  board  TVC- 

2G  $49,  or  ready  to  go  in  a  cabinet  -  TVC-4G  $89. 


TX70-1 

XMTR 

$259 


TVC-4G 

RECV 

CONV. 

$89 

THE  ATV  TWINS 
Hams,  Call  or  Write  for  our  latest  catalog  of  ATV  gear! 

Transmitters  sold  only  toTech  or  higher  licensed  amateurs 
varified  in  latest  Callbook  or  copy  of  new  license.  5/89 


(81 8)  447-4565  m-f  8am-5:30pm  pst. 

P.C.  ELECTRONICS 

2522  Paxson  In  Arcadia  CA  91006 


Visa,  MasterCard 

Tom  {W60RGJ 
Maryann  (WB6YSS) 


SG-230 


SMARTUNER 

HF  SSB  ANTENNA  COUPLER 

FAST  -  INTELLIGENT  -  ACCURATE 

OFERATE5  WJTH  ANTf  HFSSB  TRANSCEIVER 


high  technology  napltf  intelligently  taae*  my  length  anteruu  19  to  SO  ft}  in  the  HJ 
Tbf  unit  will  operate  wilh  any  HP  txan&?*i*ef  within  m"  ipeofualianf  Th*  imMftMBJr 
iwilche*  64  input  and  33  output  capjcktince  combemtjons  plus  15*  inductance  cambinatiant  ir  i  ... 
network  reiuLT3nS  if*  aver  j  hj  If -million  different  w*>-»  to  en»ufr  j  perfect  alJlch  for  the  transceiver. 
And,  it  remrmbera-  the  freijttfncy  uttit  the  tutting  vaiuti  and  will  re-wlect  these  values  in  Lets  than  10  mi 
next  time  you  transmit  on  thai  frequency . 

SPECIAL 

HAM  PRICE: 

S555M 


•  MICROPROCESSOR  CONTROLLED 
•NON-VOLATILE  MEMORY 
•WATERPROOF 
'BJXE  INDICATOR 


i»  m  imtttmml  iVr  iter  frifrd  Or i 


•1.8 TO  30  MHZ  RANGE 

•10  TO  ISO  WATTS  INPUT  POWER 

'10  mS  RETUNING  TIME 

■  8  TO  80  FT.  ANTENNA 


•FOR  MARINE.  AVIATION,  HAM  AND  PARA-MILITARY  APPLICATIONS 

*CC  !■*.  SCC  ftuitdihc. 11717  £_E_  Ittn  4*.    Billnuf  WA.  fMOi  L'SA 
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DTMF/encoders 


STEEL  KEYS 
SEALED  GOLD  CONTACTS 


An  ultra  high  quality  DTMF  Encoder 
for  absolute  reliability  and  function. 

•  Contacts  are  Waiet  Prod   Dust  Proof 

•  Completely  StJi  C  untamed  —  ho  RFC 

•  Sample  3-Wpre  Connection,  •  Output  Level  Atfi 

•  Wide  Operating  Range  5  to  lf>vdc 

•  Wide  Temperature  Ranoe  -2? "to  +t60"F 

•  Supplied  wilh  Ififtlructiont,  Schematic.  Tempiaie  &  Hardware 

Call  Of  Write  for  Free  Caialog 
PK-lS7r/PK-lK$78*  VISA/AMEX  PK-2S76+/PK- 

W/ Relay  'Request  Quantity  Price  VW 


156" 
2K$83* 

Relay 


i  i«-i 

45" 


Mail 
Order 


<pipo  Communications 

Emphasis  is  on  Quality  &  Reliability 


PQ  Box  2020 

Pollock  Pines,  California  95726 

(91 6> 644-544  4 

Fax(9l6}644-PlPO 


FR\NKLIN4ti:i.LH  PLMMJS11KRS 

The  Antenna  People  Present: 


•  MAGAZINES  • 

•antenneX — A  monthly  magazine 
all  about  antennas.  Read  in  40+ 
countries.  1  year„„„„ $15,97 


•BOOKS* 

•  Rules  of  the  Antenna  Game 

By  Ted  Hart,  W5QJR _ ,$9.95 

•  Small  High  Efficiency  Antennas 

By  Ted  Hart,  W5QJR, „4lf  .95 

•  Electronics  for  the  Radio  Amateur 

By  James  G,  Lee,  W6VAT. $1 9.95 

•SOFTWARE  (IBM)* 

•Transmitting  Loop  Antenna $17.75 

•Transmission  Una  Antenna ...Si  7.75 

•Antenna  Utilities- Series  1.„ $27.75 

•  Noise  Analysis  Program. $9.75 

•Capacitor  Design  Program $9.75 


•OTHER* 

•Wiperiess  Capacitor  Plans.... 


$4.95 


TO  ORDER— S*nd  Check  or  MO  plus 
St. 50  S&H  per  item  (except  magazine) 
Texas  residents  add  7.5%  sales  tax,  TO; 

FRANKLIN-BELLE  PUBLISHERS 

4639  Corona,  Suite  12 

Corpus  Christi,  TX  78411 

(512)852-0446 
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Short  Broadband  pi  poles  &  Slopers 


■eras*  j  boo  ^nn^  win 
bread  %  £  3-bind  Kuuht. 
FB   Di  pales 
FB  M  4ft  15  tT 

rC%-C*m*        S709S 
-t£S0-HS5B>        /7. 

FB  4*2*      31  S69? 
FB  2410    W  ^S^?5 

Mm&Sl 

Bo*  50062-&,  Prwo,  UTM605 


Triplet*  2  &  3  bind 

Tanntr-Mouqt 


FB  HalfSlapen 

FB  160*0  30  CW 
FB  1*0  75  SS3    *T 

■Cptt  Fed 

•So  C*w  of  C01.H 
*fuily  wiKtkdi:  m^uiinrJ 

^Antennas  West 

i»01»  373*9425 
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CIRCLE  66  OH  READER  SERVICE  CARD 


You've  earned  your 
Ham  ticket. 

New  What? 


Now  you're  ready  to  get  on  the 
air  but  you're  not  sure  about  how 
to  actually  install  that  antenna;  or 
how  to  solder  a  PL-259  connector; 
or  how  to  properly  ground  your 
station;  or  identify  unknown  tran- 
sistor leads;  etc 

Here's  the  perfect  companion 
for  exploring  the  more  practical 
aspects  of  the  worlds  greatest 
hobby. 


mil 


ANDBOOK 


The  new  Hed  Ham 
Radio  Handbook  was 
written  h\  the  1982 
Radio  Amotrur  of  the 
Yvai-Bab  HeiL  KBEil) 
Bob  heads  h*$  own  vtec 
tronic  manufacturing 
company  and  i%  respec- 
ted world-wide-  for  hit 
Sound  system*,  micro- 
phones and  equalizers, 

Bob's  new  book  fill* 
the  gap  that  often 
makes  the  different* 
between  tattng  there 
batching  the  dial  lights 
and  actuatt\  making 
contact i  that  are  the 
real  jov  of  amateur 
radio 


Th*s  book  doesn't  stop  at  trie  in- 
termediate level  however;  you'll  find  han- 
dy hints  no  matter  how  Jong  you've  been 
licensed,  and  unlike  other  publications  you 
won't  need  a  PhD  in  engineering  to 
understand  the  material. 

It's  a  money-saver  too— you  can  make 
your  own  Samp  12VDC  power  supply  at 
1/3  the  cost,  as  shown  in  this  handbook, 
from  parts  you  may  have  on  hand. 

In  fact .  once  you  own  and  start  using  this 
Handbook  you"(l  wonder  why  'somebody" 
didn't  publish  it  sooner1  And  the  sooner 
you  send  for  it,  the  sooner  you'll  be  en- 
joying more  aspects  of  Amateur 
Radio  Send  S9.95  (plus  SI  00  ship- 

ping) directly  to: 

MI1C0  Publishing 

P.O.  Box  26 

Manssa,  IL  62257 
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FREE 


IBM  -  PC 

SOFTWARE  CATALOG 


■  For  Ham*,  Electrical  En~ 
gjrtccra  and  Fuiickv   PC 

(ton. 

■  Hundred*  of  programs 
teatcd  to  IDS**  rigid  stan- 
dards 

■  IDS'*  president  is  a  HAM  and  hand  to  please.  Only 
30%  of  the  programs  submit  led  for  testing  make  it  to 
(he  catalog. 

■  He's  also  a  Cheapskate !  ■ 

Programs  Include; 

CW  CODE  PRACTICE  ■  CONTEST  LOG  •  accurate 
BEAM  HEADINGS  *  GRAPHIC  on-screen-pfomq? 
CALCULATORS  -  CIRCUIT  DESIGN  AIDS  *  super- 
lested  PROPAGATION  FORECASTING  •  TERMI- 
NAL EMULATION 

NONE  OFOUB  DISKS  COST  OVER  $4,95 

Pie**  send  ><wr  Nunc  and  Addrct*  f  wc  would  be  gratcftiJ  far 
V H5  cxvh  or  slurps  for  pcauge,  Nil  noc  required)  lo: 

INTERCON  Data  Systems 

Dept.  7.  P.O.  Box  696 
GambrllLs,  MD  2 1 0540696 


™    AMIGA  co 
Qz  CHIPS-PARTS 


6526 

Hie 

6581 


.  £12.25 
.  $15  95 

$10  95 
.  $10  95 

S12.95 


AGftuSOtfF  wnp*  lOnwL 
cafl  rrrtrjaxrts  559  5-3 


■rani 

WWlSuPPL*  we.  S23  95 


madore  ™ 

-UPGRADES  C= 

Ml  801  ROMS  $30  95 

B362(DENI5E)  S39  95 

B  364  fPAlIU)      .        .  S49  95 

BSaO-At  $17  95 

1  3  WCKSTAflT  flQy  $27  95 

eaoaoru  $13950 

G68A1M6  $76  35 

?56*  4*100  ItOSO 

0BM2il6  $10500 
(AW  *U  UPGRAOC  MEMOHtSj 

AMI  5  J  211 UPGRAIX  $99  50 


Commodore  Diagnostician  6    «ef.ad«> 

COMMOOORE  computed  and  15J1  drft**  f  } 

OiTfiff  nt  wctKsns  oonOii  ^cross  i*tmwFK*tf~        ^^        PflffAiD 

^cft^and'1Woc*i4ayiwL,'|A5chiniit«i4flwhJdKftw^  ,NuS 

rot  everted)  Over  1 4 ,000 '  ■rHAGNOSTtCiANS' '  sold  worl#*ide .  .  See 
fori  nn  it  full  pflgfr  review  in  March  98  "Co^iputcf  Shopper  M  agazm*. ' ' 
Ptic»  Is  $6.95  prepaid  m  the  U  S. 

(AJST  PUT  AM>QA-EMfl(jNOSTICIAN  BOOKLET     $10.95) 


Tu_  Send  lor  our  FREE  catalog. 

GRAPEVINE 

Cj  ROU  P  55  CHARtOTTE  DRIVE 

l»C.    WESLEY  HILLS.  N.V.  10977 

FAX914-3S4-e696    914-354-4448    800*292-7445 

Dealer  Prices  available.       ™P" ^'  _'   OUR  3tM 

Pnces  subject  to  change.    ■■!■  YEAR 
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NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,1 14+  Hams,  via  your  computer 
$29  95  per  year—  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  231 17 
703:  894-5777         800;  282-5628 
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Field  DdV  Antenna 

Installation 
System 


d^O' 


529,95 


fO<  Action, 


KM 

Ship 

1-801*373-8425 

AntennasWcst 

Bon  S0CC2  S  Pir^r..  \JT  54CC5 


CIRCLE  304 OK  READER  SERVICE  CARD 


Number  33  on  your  Feedback  card 


A  Simple  Multiband 
HF  Vertical  Antenna 

Low  profile,  high  performance,  inexpensive  vertical 


by  Allen  C,  Ward  KA5N 


Sunspots  are  back,  we  have  the  WARC 
bands,  and  multiband  vertical  antennas 
are  monsters  of  complexity.  All  true  state- 
ments? I  thought  so  unljl  until  I  stole  several 
different  designs  (called  research)  and  put 
ihem  together  to  get  a  simple,  cheap,  and  best 
of  all,  great  working  multiband  vertical  an- 
tenna. 

Why  a  vertical?  Vertical  antennas  have  a 
very  small  footprint,  a  very  important  consid- 
eration for  the  city  dweller.  Vertical  antennas 
also  squirt  a  lot  of  signal  at  low  radiation 
angles,  and  that  means  good  DX!  Most  multi- 
band  vertical  antennas  use  traps  and  have  the 
advantage  of  working  on  several  bands  with  a 
single  coax  feed.  Unfortunately,  all  traps 
have  some  loss,  no  matter  how  well  designed. 
And  manufactured  multiband  trap  vertical 
antennas  tend  to  be  expensive  as  well  as  com- 
plicated. 

Open  Wire,  Tuners,  and  Radials 

A  vertical  should  be  at  least  a  quarter-wave 
at  the  lowest  frequency.  Without  going  heavi- 
ly into  theory,  the  gain  of  vertical  antennas 
generally  increases  with  length.  A  half- wave 
antenna  has  higher  gain  than  a  quarter- wave 
antenna.  Vertical  antennas,  no  matter  how 
complicated,  are  basically  just  lengths  of  alu- 
minum tubing  stuck  together.  Therefore,  if 
we  can  manage  to  get  RF  into  it,  a  quarter- 
wave  of  tubing  at  10  MHz  should  provide 
operation  from  10  MHz  to  30  MHz,  with  the 
gain  increasing  as  the  frequency  increases. 

There  are  many  examples  of  horizontal, 
multiband  antennas  (GSR  V,  for  example)  fed 
with  a  matching  device  such  as  a  transmatch 
or  antenna  tuner.  Most  of  these  designs  re- 
quire balanced  open  wire  feeders  for  proper 
operation.  Open  wire  feedlines  have  to  be 
supported  or  carefully  placed  to  avoid  prox- 
imity to  conductive  objects,  and  they  may 
perform  poorly  in  rainy  or  icy  conditions. 

In  the  March  1987  QST (Hints  and  Kinks) 
*A  Simple.  Multiband  Vertical  Antenna/ 
by  James  G,  Coote  WB6AAM,  the  author 
gave  a  few  examples  of  vertical  antennas, 
successful  on  several  bands,  that  used  open 
wire  and  an  antenna  tuner.  In  "This  Antenna 
Is  Too  Good  To  Be  True/'  by  J+W,  Spencer 


W4HDX  in  the  February  1984  issue  of  73, 
the  author  described  a  multiband  horizontal 
antenna  which  used  paralleled  coax  as  tuned 
feeders.  This  type  of  feedline  is  immune  to 
effects  from  nearby  conductors  and  can  go 
right  into  the  shack  without  special  precau- 


''The  paralleled 

coax  feed  is  the 

unique  part  of 

this  antenna/' 


Connections  should  be  soldered  and  protect- 
edfrom  the  weather  with  tape  or  silastic  com- 
pound. 


tions.  How  would  this  type  of  feed  work  with 

a  vertical? 

It  works  great! 

The  antenna  I  came  up  with  requires  radials 
and  should  be  elevated  above  ground  (height 
not  critical).  The  length  of  the  vertical  ele- 
ment and  the  radials  should  be  the  same.  The 
radials  should  be  insulated  from  actual 
ground  or  other  conductors.  The  configura- 
tion is  a  groundplane  vertical  at  the  quarter- 
wave  frequency.  The  exact  length  of  the  ele- 
ments is  not  critical.  16.5  feet  gives  excellent 
20  through  10  meter  operation,  whereas  2 1 .5 
feet  gives  good  results  down  to  30  meters. 
Often  the  radials  of  groundplane  antennas  arc 
allowed  to  droop  to  raise  the  feedpoint 
impedance.  Since  this  antenna  uses  a  tuner. 
you  don't  need  to  do  this.  However,  if  you  do 
allow  the  radials  to  droop*  it  should  not  cause 
a  problem. 

Selecting  the  Tubing 

Tubing  with  0.047"  to  0.055"  wall  thick- 
ness is  available  in  six  and  eight  foot  lengths 
at  many  hardware  stores.  Tubing  with  out- 
side diameters  differing  by  W*  telescope  to- 
gether nicely  if  the  larger  diameter  tube  is 
split  with  a  hacksaw  for  two  or  three  inches 
and  the  smaller  tube  is  telescoped  into  the 
larger  for  four  or  five  inches  with  the  joint 
secured  by  a  stainless  steel  hose  clamp. 

It  is  a  good  idea  to  use  some  ami -oxidation 
compound  on  the  uihing.  This  type  of  tubing 
currently  sells  For  $5-810,  depending  on  the 
diameter  and  length,  A  little  scrounging  will 
help  in  the  cost  department.  I  found  some  & * 
diameter  tubing  almost  seven  feet  long,  sold 
as  poles  to  hold  up  sagging  clotheslines,  for 
Jess  than  S2  each. 

The  aluminum  poles  used  to  hold  up  show- 
er curtains,  1"  in  diameter  and  6  feet  long, 
sell  for  about  S3. 50  (not  the  anodized  decora- 
tive ones,  please!).  Tubing  (usually  i 2-foot 
lengths)  is  also  available  from  wholesale  sup- 
ply houses.  The  problem  is  finding  a  supply 
house  which  will  sell  in  small  quantities. 
Your  employer  may  allow  you  to  make  pur- 
chases through  his  purchasing  department. 
Discarded  CB  base  antennas  and  wind-dam- 
aged ham  antennas  are  also  good  sources  of 
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tubing.  You  may  also  find  aluminum  tubing 
at  scrap  metal  dealers  or  recycling  centers. 

Three  six-foot  lengths  of  tubing  with  over- 
lap will  do  for  a  16.5  foot  antenna.  A  2L5 
fool  antenna  will  require  one  eight-foot 
length  and  two  six-foot  lengths.  The  diameter 
of  the  lowest  section  should  be  at  least  Va  \ 
with  canh  subsequent  section  JV  smaller  in 
diameter. 

Constructing  the  Kadials 

The  radials  are  made  of  wire  (of  course, 
they  could  also  he  made  of  aluminum  cubing}. 
The  exact  type  is  not  particularly  important. 
I  used  plastic  insulated  20  AWG  stranded 
copper  wire  because  I  happen  to  have  a  1000- 
foot  roll  of  it, 

The  radials  should  be  connected  at  the  feed- 
point,  and  since  they're  hot  with  RF,  they 
should  have  insulators  at  the  ends  farthest 
from  the  feedpoint.  The  radials  should  be 
equally  spaced,  if  possible.  Four  radials  are 
plenty,  and  you  may  he  able  to  get  away  with 
using  only  two  or  three.  Just  be  sure  they  are 
all  the  same  length  as  the  vertical  element. 
This  is  u  balanced  antenna,  so  you  don't  need 
radials  of  different  lengths  for  each  band. 

There  are  many  ways  of  supporting  the 
vertical  element.  I  chose  to  use  screw-in 
fence  insulators  (bought  at  the  hardware 
store)  mounted  about  a  toot  apart  on  a  vertical 
2x4  attached  to  my  patio  cover.  The  tubing  is 
secured  to  the  insulators  with  galvanized  guy 
wire. 

The  base  of  the  antenna  is  8  feet  above 
ground  (quarter- wave  at  10  meters*.  The  ra- 
dials should  be  at  least  high  enough  not  to 
garrote  passersby* 

Choose  the  Right  Coax 

The  paralleled  coax  feed  is  the  unique  part 
of  this  antenna.  The  type  of  coax  is  important; 
it  should  be  solid,  dielectric  coax.  DO  NOT 
USE  FOAM  DIELECTRIC  COAX.  The 
voltage  rating  is  not  high  enough,  and  it  may 
break  down  under  high  SWR  conditions. 
RG-58,  RG-59,  and  RG-8  or  their  equiva- 
lents are  all  suitable  if  they  can  withstand  the 
power  level  you're  using.  The  feedline  is 
constructed  by  paralleling  two  identical 
lengths  of  coax-  The  shields  are  connected 
together  at  each  end  and  grounded  at  the 
transmatch,  but  Jeft  unconnected  and  insulat- 
ed at  the  antenna  end. 

This  makes  a  feedline  of  either  100  or  150 
ohms  impedance  (depending  on  the  type  of 
coax).  One  inner  conductor  is  connected  to 
the  vertical  element  and  the  other  is  connect- 
ed to  the  radials.  Most  open  wire  feedline 
(also  called  ladder! ine)  is  usually  450  or  600 
ohms,  The  impedance  difference  doesn't 
cause  any  problems.  One  major  difference  is 
that  open  wire  feedline  is  lossless  and  there- 
fore the  SWR  on  it  can  be  extremely  high 
without  any  degradation  of  radiation  effec- 
tiveness. Paralleled  coax  will  have  some  lo 
and  should  be  as  short  as  possible.  Loss  intro- 
duced by  a  run  of  thirty  feet  or  so  should  not 
be  excessive— probably  less  than  thai  of  3  or 
4  traps. 

Of  course,  you  can  use  open  wire  lead  if 
you  i; 
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Figure  L  Construction  details  of  the  multi- 
band  HF  vertical.  Note  placement  of  the  an- 
tenna tuner. 

Operation  with  the  Antenna  Tuner 

An  antenna  cuner  (iransmaich)  MUST  be 
used  with  this  antenna,  If  you  can  find  an  E.F. 
Johnson  Viking  Matchbox,  either  the  275 


".  .  .for  a  cash 

outlay  (with  a  bit  of 

scrounging)  of  about 

$25  for  a  multiband 

antenna,  this  one 

can't  be  beat!" 


watt  or  the  1  kilowatt  unit,  buy  it!  Works 
^reat  with  this  antenna.  These  units  are  con- 
servatively rated  and  they  don't  use  or  re- 
quire a  ferriie  balun.  Don't  be  concerned  that 
they  do  not  have  bandswitch  settings  for  the 
WARC  bands. 

Try  tuning  on  the  nearest  band  settings, 
both  higher  and  lower  than  the  desired  band, 
and  seleci  the  settings  which  give  the  best 
match. 

Of  course,  other  antenna  tuners  will  also 
work.  Simply  select  the  terminals  and  set- 
tings for  balanced  feedline.  I  also  recommend 
the  new  cross  needle  SWR  meters,  as  they 
make  tune-up  quick  and  painless. 

Having  a  no-tune  transceiver,  a  multiband 
antenna,  and  a  matching  device,  may  seem  a 
step  backwards.  The  tuning  is  fairly  broad,  so 
you  can  make  reasonable  QSYs  without  re- 
tuning.  The  benefits  are  worth  the  trouble. 
Solid  state  rigs  will  not  put  out  maximum 
power  into  a  mismatch.  The  tuner  attenuates 
harmonic  radiation  and  should  lessen  TVI 
problems. 

You  will  also  note  a  great  improvement  in 
received  signal  level  when  the  antenna  is 
matched.  Too,  the  tuner  is  inside  the  shack  so 
there  won't  be  any  trips  into  the  cold  or  dark 
to  adjust  for  low  SWR . 

.As  Good  as  the  Expensi m- . 
Manufactured  Verticals 

If  I  had  a  choice,  I  would  prefer  stacked 
monoband  yagis  at  1 25  feet  for  each  band,  but 
for  a  cash  outlay  ( with  a  bit  of  scrounging)  of 
about  $25  for  a  multiband  antenna,  this  one 
can't  be  beat!  ft*s  easy  (o  tune  to  a  very  low 
SWR  on  all  bands— 30.20, 17,  15,  12,  and  10 
meters* 

You  can  drape  the  feedline  here  and  there 
without  unwanted  effects,  and  bring  it  into 
the  shack  through  a  window. 

It  is  omnidirectional,  which  can  be  either 
good  or  bad,  depending  on  circumstances.  It 
is  my  opinion  that  it  works  about  as  well  as 
the  most  expensive  manufactured  vertical 
multiband  antenna,  and  gives  the  satisfaction 
of  doing-ii-yourself  and  saving  money  at  the 
same  time. 

A  slim  vertical  rod  has  a  minimum  visual 
impact,  It  stands  wind  very  well  and  rain  or 
ice  makes  little  difference  in  its  performance. 
Give  it  a  try! 


Allen  C  Ward  KA5N.  9  70S  Ochiirree  Drive , Austin 
TK  7875J.  A  ham  since  1954,  KASNhas  worked  in 
electronics  as  repairman.  Technician,  engineer, 
and  instructor. 


Figure  2,  You  need  only  four  radials  to  create 
a  good  grounding  system. 


Parts  Lis! 

Quantity        Item 

Price 

18-24  feet     aluminum  tubing 
(depending  on  scrounging  ability 
and  tubing  diameter) 

$0-$25 

3                    fence  insulators 

$4.50 

70-100  fee!  coax 

S15-S35 

1 00  feet        wi  re  (radials} 

$G-$10 

3                   hose  clamps 

53 

1                    anti-oxidation  compound  $1  50 

Total  Cost 

$0-$80 
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Two  Meter  Special 


Motorola  Wlcort  45  watt.  4  or  B  Freq,  132-1 50  MHz,  Drawer  Unit  Only. 
S8C  eacii;*fl!hak  accessories.  4  or2F  Scan  Accessory  Gtdujj,  Si  SCeacti 

GEEmcIL  13&-155  MHz.  40  n*L  QfflSLMSok  Saoeadi.  «ih2  F 
Seal  Accgssores  S  1  50  eacfi 

GE  £w  0: 42-50  MHi.  50  #ait.  Drawer  UnitQik  S75  each ,  *im  acces- 
sory group;  S1 50  each, 

GECenuuylk  1 . 2,  or6  Fn&j.  25- wall,  133-1 55/1 4&--1 74,  wlttrafl  aoeas- 

StendariHI4flBiHrtoUK:r38*144MHz:ST50eadi 
am  oa  wmtt  rot  cumon  fito. 

AUSAtfH  CASH  On  CEHTFKUFUM06  SHW^DBriH^ 

CW,  WOLFECOMM0N1CATIOMS,  INC. 

113  Central  Amentia 
6i  I  Ntigs.  Montana  59 102 

*  FAX  *  FAX  *  FAX  + 
(406)252-9617 

•  TELEPHONE  *  TELEPHONE  * 

C406) 252-9220 


CIRCLE  20  ON  READER  SERVICE  CARD 


DESCRAMBLERS 


STARRING 


**  ■* 


JERROLD,  HAMUN,  OAK 

AND  OTHER  fAMOUS  MANUFACTURED 

•  finest  wwrrtAHTt  MtQc&w  available 

*  LOWEST  RETAIL/ WMOLE&A4.I  PRICES  KM  u  S 

•  ORDEtti  SHIPPED  FffCMW  STOCK  WITHIN  J*  HOURS 

FOR  FREE  CATALOG  ONLY  1-600-145-6927 

FO«  ALL  information    1-8f8-7 16-5914 


PACIMC  CABLE  CO.  IMC. 

7325  Vj  RESEDA  0LVD  .  QEPT  1838 
RESEDA,  CA  91335 


CIRCLE  17S  ON  READER  SERVICE  CARD 


END  YOUR 
SEARCH  FOR 
THE  BEST 
DEAL  WITH 
DEN-TRONICS 


LOOK  NO  FURTHER  DEN-TRONICS  IS 
YOUR  AUTHORIZED  DEALER  FOR  . .  , 


AEA 

PK232 
FSTV-430 

PKSB 


KANTRONICS        MFJ 
KAM   KPt%2   KPC-4    MFJ0278 

MFJ-1270B 

AND  MORE*     MFJ4274 


ORDER  LINE 

1-800-PAC-KITT 


DEN-TRONICS 

AMATEUR  RADIO  &  COMPUTER 

6102  DELANO  RD.  ■  R.USHNG  MJQtGAN  43  J33 

RCLE  391  ON  READE  ffVICE  CAR 


SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  US, 
Russian,  and  Japanese  environmental 
satellites  see.  Learn  data  acquisition  and 
computer  imaging.  Make  money  selling 
acquired  data.  Makes  terrific  science 
project,  We  manufacture  and  sell  all  the 
equipment  you  need. 

In  business  since  1956, 
For  complete  details  dial  our  electronic 
bulletin  board  anytime, 

300-2400  modem,  8  bits,  1  stopt 

no  parity:  (718)  740-3911, 
Voice  8  AM-1 PM:  (718)  468-2720. 

Vanguard  Labs,  Hollis,  NY 


•  • 


SAY  YOU  SAW  IT  IN  73 
AND  GET  A  $5  REBATE 

(ASK  HAMTRONICS  FOR  DETAILS) 


•    * 


KENWOOD 


JRC 


TS-95CSD 

TOP  SHELF  HF  TRANSCEIVER 

•  150  Watts  Output   ■  lOOMemorles 

•  Digital  Signal  Processing 

•  Dual  Frequency  Receive 
CALL  TODAY!  -mmm^ 


JST-1 35 

HF  Transceiver 

■All  Modular  ConsWction  *  150  W  Output 

•  General  Coverage  Receiver 

•  1  Chip,  Direct  Digital  Synthesis 
*WLSB,AM,FMtAFSK 

CALL  TODAY! 


o 
ICOM 


PARAGON 

THE  EXPERIENCED 

*nn  iAi,t  OPERATORS  CHOICE 

100  Watts 

100  kHz  30  MHz  Receive 

Dual  VFO's    •  62  Memories 

The  DO'Everything  Rig 

CALL  TODAY! 


IC-735 

PROVEN 
HF  WINNER 

•  Compact  and  Lightweight 

•  100  Watts  Output 

*  General  Coverage  Receiver 

*  Noise  Blanker.  Passband  Tuning 
NOW  SPECIAL  PRICED,  CALL  TODAY 

Chech  Out  The  Sale  Price  On  The  IC-725 — 
Features  And  Performance  At  A  New  Low  Price 


M.  T,  W  (9-6) 

ThT  F  (M) 

Sat  (9  3) 


4033  Brownsville  Road,  Trevose,  PA  19047 
For  Service  &  Info  (215)  357  1400    For  Orders  (800)  426  2820     FAX  215  355  6958 


SUPER  PERFORMANCE  BATTERIES 


UPDATED  SUPER  ICOM 

SUPER    ICOM    BP-7S,    132    volts. 
I200ma  triple  me  capacity  of  I  he 
Icom  BP-7.  5w  output 
SUPER    ICOM    BP-8&    9,6    volts. 

1200m,i.  50"  i  more  capacity  than 
the  Icom  BP-8 

Both  are  rapid  base  charge  only,  or 
slide  in  wall  charger.  4  inches  high 
8P-7SorBP-8S  $65  QQ 

SUPER  KENWOOD  Exact  replacement  FN3-2  Nicad  pack 

SUPER  KENWOOD  PB-Z5S/PB26S.B.4  for  Yaesu  FT-4Q4R/2u7fl/208R/708R 

volts.  900ma.  double  the  capacity  §22  50 

of  the  PB25;P8^26  for  me  25007  odcawtd  /Mire 

2600/3500 '3600  Charge  w^Jh either  brEAKER/MICS 

the  siandard  wall  charger  of  drop  icoffi  HM-9                         $35.00 

m  charger.  3  inches  rugh  565.00  Yaesu  MH12AZB                  $31,00 


SUPER  YAESU 

SUPER  MESH  FNMSH.   12  volts 
iQQOma  ctoudfe  the  capacity  of  the 
Vaesu  FNW,  5  watt  output  flaptd 
charge  only  $7t  00 
SUPER   YAESU   FNB-3S.   9.6  volts, 
1200ma,  triple  the  capacity  of  the 
Yaesu   FN8-3,    3.5  watt   output. 
Rapid  or  wall  charge  S65  00 
Both  are  perfect  tor  the  Q&  09  and 
727  series  radios  and  are  4  inches 
high. 

Inserts  lor: 

Kenwood  PB-25.  ZSH.  26  $25,00 

Icom  BP  3  Si 8  95 

Icom  BP-5  |500maj  $24,95 

lawn  BPT  [SOOmaJ  $2150 

icon  BP  8  $29.50 


Full  fine  for  Yaesu  411/811/470.  FNB-1G71 1/12/14  available. 

Adri  S4  00  shipping.*  handling  for  firs  I  pack.  CT  residents  add  8'..  tax 
Complete  line  of  NICAD  packs  for  Icom.  Kenwood  Yaesu.  Tempo,  Santec.  AzrJen,  Cordless  Tefephones. 
Akafine.  NtcadU  GelhCeib  All  MJCAD  packs  include  1  year  guarantee  Commercial  Radio  Packs  available 
For  all  your  battery  needs,  write  or  call  today  for  a  complete  catalog  Dealer  inquiries  invited 

SEE  US  AT  DAYTON  MADE  8Y  HAMS  ™  HAMS 


BOOTH  #  357 


iiitUPOMPHOK  inc. 

149  Palmer  Road  •  Southbury,  CT  06488 
(800)  634-8132  In  CT  (203)  264-3985  FAX:  [203!  262^6943 


&M 
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CIRCLE  73  ON  RE  AD  Eft  SERVICE  CARD 


here's  the  Beam? 

Uoobtni£]V£  DX  Gain  Antennas  for  SO  thru  10 
*  EiftUy  hidden  *  Install  F»i  *  FUed  or  Portable  * 

Then*!  i  20  B*ter  Mtrsu  vrixk  ml  DX  Pas** 
hid Sta.  it  Ab  finsm.  Ya*  oi"i  m  it.  tad  jc*f 
s e i gp K&r»  cu'[  *itt> f  J,  flaT  if  VP9ffat  OK  biztl 
mvmv.  How  mbcwl  ■  tow  pn£k  to-lC  30  Th- 
bJAd*rt  Of*  2  t\<n*M  mciicbiader  far  <&*  4mrf 
All  easily  fiiTh*  px'kt[tUKtb>-Pric«d  S>3fo  $99. 

Work  DX  wilhctut  l*ltinp  ihe  n* ighhon 

Ukfojuek  1 1  An  ten  na  s  Wes  t 

c-K.Provp.LTattC5    (801)  373-8425 

CIRCLE  5  ON  READER  SERVICE  CARD 


CIRCLE  BB  ON  READER  SERVICE  CARD 

| *  OMAR  ELECTRONICS  * 1 

FOR  ALL  YOUR  AMATEUR  NEEDS 
I  SPECIAL  PRICES  on  alt  I 

|    MFJ  PRODUCTS  *  A.R.R.L.  PUBLICATIONS    | 
and  other  Ham  Radio  equipment! 


404-760-8846  r 


OMAR  ELECTRONICS  •OrnsrPupoWAfiFON 
3650  H  WY 1 38  NE  Suite  C  •  Logan  vii  fe .  Ga  30249 
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Number  34  on  your  Feedback  card 


W PRODUCTS 


Compiled  by  Hope  Currier 


■ 

PRODUCT  OF 

11 

THE  MONTH 

HI      -i 

ALINCO 

ELECTRONICS,  INC. 

Afinco  Electronics  is  now  of- 

*■ 

.cist- 

fering  the  DJ-160T  (VHF)  and 
DJ-46QT  (UHF)  hand-held 

^^^^^          ^"*                                     ■ilBi^p*< 

I  - 
|       •      —   SRff   **?■    ~*   II 

transceivers,  Standard  features 

r   r                      Ih»   ■*■*  I 

include  simple  operation,  easy- 

■ 

to-read  LCD,  three  methods  of 

frequency  selection,  5W  output 
when  operated  on  12V  DC,  and 
a  unique  DTMF  decode/display 
feature,  There  are  three  scan 

i                li 

modes,  two  selectable  scan 

II 

types,  and  20  memory  channels 

I 

1 

plus  one  call  channel.  The  DSQ 

1 

(DTMF  squelch)  function  pro- 
vides three  types  of  paging, 
compatible  with  other  manufdo 

Users'  units.  These  Alinco  hand- 

helds  also  offer  many  other  use- 

ful features. 

The  suggested  retail  price  is 

>>huu.  rur    iiuici  muiiiicuiuii  turi- 

tact  Afinco  Electronics,  inc.,  20705  S.  Western  Ave.,  Suite  104, 

Torrance  CA  90501,  Tel.  (213)  618-8616.  FAX:  (213)  618-8758,      ' 

Or  circle  Reader  Service  No.  201. 

PERIPHEX,  INC. 

Periphex,  Inc.  has  introduced 
two  new  super  packs  for  Kenwood 
radios,  with  a  33%  higher  capaci- 
ty than  the  original  Kenwood  prod- 
ucts. The  PB-7S  offers  7.2  volts, 
1400  mAh,  2.5  watt  output    The 


PB-SS  offers  12  volts,  800  mAh,  5 
watt  output. 

You  can  charge  the  PB-7S  with 
a  wail  charger  or  the  BC-1 0  or  BC- 
1 1  desk  charger,  while  the  PB-SS 
requires  either  the  BC-10  or  the 
BC-1 1 .  Both  packs  are  four  inches 
high  and  will  fit  into  the  carrying 
case  designed  for  the  PB-7.  All 
battery  packs  are  manufactured 
using  computer-matched  cells.  In- 
cluded are  overcharge,  over  tem- 
perature, short  circuit  protection, 
and  a  one-year  warranty . 

The  PB-7S  and  the  PB-8S  are 
priced  at  $59  each.  Contact  Pe- 
riphex, inc.,  149  Palmer  Road, 
Southbury  CT  06488.  (800)  634- 
8132;  in  CT:  (203)  264-3985.  Or 
circle  Reader  Service  No.  203. 


ROTATING  TOWER 
SYSTEMS,  INC. 

Rotating  Power  Systems,  Inc., 
is  now  providing  guy  wire  bear- 
ings and  rotating  base  assemblies 
designed  especially  for  use  with 
the  Rohn  25  tower  sections  and 
companion  rotors.  The  unique  de- 
sign of  this  hardware  provides  ex- 
ceptional immunity  to  ice  and 
snow  conditions  without  sacri- 
ficing ease  of  installation  or  maxi- 
mum service  life- 
Rotating  stacks  of  smaller 
monobanders,  stacked  triban- 
ders,  large  VHF/UHF  arrays,  and 


antennas  mounted  at  optimum 
heights  are  ideal  applications  for  a 
rotating  tower  made  from  these 
components.  In  addition,  the  com- 
ponent design  allows  the  rotating 
base  unit  to  be  mounted  at  any 
tower  height,  minimizing  the  num- 
ber of  guy  wire  bearings. 

For  information  and  prices  con- 
tact Rotating  Tower  Systems* 
inc..  Box  44,  Prosper  TX  75078. 
(214)  347-2560.  Or  circle  Reader 
Service  Number  202. 


ASHTON  ITC 

Aries-2^  is  a  new  multi-tasking 
amateur  radio  program  from 
Ashton  ITC.  Like  the  Artes-1™, 
it  ties  together  multimode  ter- 
minal units,  computer-capable 
transceivers,  and  a  real-time  log- 
ging  function.  Besides  reading 
data  (frequency  and  mode)  from 
transceivers,  Aries-2  adds  com- 
puter control  of  these  units  and 
supports  most  rigs  manufactured 
by  ICOM,  Kenwood,  Ten-Tec  and 
Yaesu,  This  control  includes  the 
unique  ability  to  do  a  timed  Log 
Scan  while  optionally  recording 
scanned  TU  input. 

Both  programs  control  AEA 
PK^232  and  Kantronics  KAM  ter- 
minal units  with  simple  key  press- 
es or  mouse  clicks,  Aries-2  will 
allow  any  other  smart  {command 
driven,  RS-232  capable)  ter- 
minal unit  to  be  used  along  with 
transceiver  control, 

The  electronic  logbook  in  both 
programs  features  fast  data 


search  capability  along  with  auto* 
matic  entry  of  the  date  and  time. 
With  Aries-2,  the  size  of  the  log 
files  is  limited  only  by  available 
disk  space.  Both  products  support 
a  contest  mode  that  offers  instant 
dupe  checking;  Aries-2  lets  the 
user  sort  these  logs  by  date,  prefix 
or  country. 

Both  programs  include  sample 
message  files,  a  demo-log  and 
printed  User's  Guide.  They  are 
available  on  5  "Mi  or  316  inch  disks 
and  run  on  IBM  PC/XT/AT/PS-2s 
or  compatibles  with  at  least  256K 
memory.  For  Aries-2,  the  manu- 
facturer suggests  a  minimum  of 
640K  memory  and  a  hard  disk 
drive. 

Aries-2  is  priced  at  $90;  Ahes-1 
is  $65.  Shipping  and  handling 
charges  are  extra.  For  more  infor- 
mation contact  Ashton  ITC,  PO 
Box  1067,  Vestal  NY  13851.  (607) 
748-9028.  Of  circle  Reader  Ser- 
vice No.  205. 


CURRY 
COMMUNICATIONS 


Some  of  the  difficulties  plagu- 
ing the  LF/VLF  spectrum  are 
noise  elimination  and  suppres- 
sion of  unwanted  adjacent  signal 
interference.  The  ANB-1089  pro- 
cessor is  a  continuously  tunable 
balanced  preamplifier  providing 
20  dB  of  gam  from  10  to  450  kHz. 
The  preamplifier  is  switchable  to 
allow  the  user  the  choice  of  a  flat 
response  or  amplified  output  for 
use  with  a  loop  or  other  low  gain 
antenna.  The  highly  selective  ce- 


ramic filler  of  the  preamplifier  al- 
lows the  user  to  adjust  the  lower  or 
upper  passband  response,  allevi- 
ating the  possibility  of  overload 
from  strong  adjacent  signals.  This 
feature  also  allows  the  user  to 
shift  the  IF  to  improve  receiver 
passband  characteristics. 

The  ANB-1089's  automatic 
noise  blanker  can  effectively  re- 
move strong  man-made  noise  and 
improve  static  conditions  any- 
where within  the  10-450  kHz 


preamplifier  range.  The  effective 
combination  of  noise  blanker, 
passband  fitter  and  preamplifier 
used  in  the  ANB-1 089  can  provide 
a  dramatic  improvement  in  the 
signal-to-noise  ratio,  and  will  let 
your  receiver  do  what  it  was  de- 
signed to  do — receive! 

The  ANB^1089  sells  for  $92, 
Contact  Curry  Communications, 
852  North  Lima  Street,  Burbank 
CA  91505.  Or  circle  Reader  Ser- 
vice No.  204. 
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SERVICE  MONITOR 

MEASUREMENTS  MODEL  FM  110 


Covers  all  business  channels  from  30MHz  to  512MHz 
Monitor:  2uV,  frequency  error  display,  scope  deviation  display 
Generator:  Calibrated  output  up  to  lOmV,  Sinad  display 
Built-in  Tone  Generator 
Full  Duplex  Capability 

AMAZINGLY 
PRICE  OF  ONLY 


x  $2450.00 

FOB  -  BATESBURG.  SC 


WE  ACCEPT  VISAP  MASTERCARD  &  AMERICAN  EXPRESS 

AIE  CORPORATION  -  MEASUREMENTS  DIVISION 

PO  BOX  70,  BATESBURG,  SOUTH  CAROLINA  29006  (803)532-9256 


CIRCLE  388  ON  READER  SERVICE  CARD 


GOES  1691  MHz  RECEPTION 


S-BAND  CONVERTER  FOR  YOUR  137  MHz  RECEIVER 


169MY(N) 


109l-LY(N) 

GAIN:20dB 
BOOM:  6J 
$91.50 


PREAMP 

MMgl691 


-• 


CONVERTER 
MMk  1691-137.5 


RECEIVER 

137,5  MHz 


MMg  1691 
GAIN   13dB 
N.F.;  1,2dB 
12VDC@40ma 
$250.00 


MMk  1691-137.5 
GAIN:  30dB  TYPICAL 
N.F  :  6.8dB  MAXIMUM 

12VDC@150ma 

$330.00 


Send  75c  (3  stamps)  for  detailed  specs  on  all  VHF&  UHF  products.  Shipping  FOB  Concord.  MA 
PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

SPECTRUM  INTERNATIONAL  INC.  (508>  263-2145 

P.O.  Box  1084$,  Concord,  MA  01742,  USA 


CtftCLE  183  ON  READER  SERVrCE  CARD 


PACKET  RADIO 

ALL  PURPOSE    TERMINALS 


tWWT  Tf  UP  TOUfl  -PC  ^Oft  PACKt  I  HAOtq  Yr>fcJi  YOU  CAH 
DEDICATE  OUR  ftCA  **FT  to  Ht  jod  m  aa*inti,  whmn  not 
mmm^  jou  em  accm  mmr—ion  hmch  »**  CorouSam  & 


asrza 


j 


V«!»o  v  RF  Oufck*»  [Albm  jm  of  i 

«  i  rv  mq,     Pvtfw  P*-m*r  Pvt 
far  Md  unifocal  b  PACKET  ConM* 

moriJ   Tl*i  fcnTiwii  fitignrtY  iod  r*  tSOO    CXr  ik»  mw  APT*  «* 

$75  each 


NEW  COLLINS  PARTS 

Why  settle  tor  a  cheap  copy  when  you  can  have  an  angina*  ? 

-  MANUALS,  Gr*nd  n«w.  Iwh  3  mp  II  KWMZ'A.  »&lr  335-3*.  TBAh*  -  J» 

^SOSC.  755- 1.  3SS J  -332;  7SS-3TA,  318-1,  30L  1-  335,  lflflS-V  StSF-3-t^ 
313&+5-  |W;  SI  8-1,  62S-1  -365l  33V  J.  75A  3  -*95:  HF  M0  (c*wml»ni>-S20 
651S-1  -  (>6Sr  rtSA'TibliOkerl-iai}.  Photo  CopuS.  HF-3B0.  KWM-JSQ&*MCeJ- 

■|17S:     B1M"(»lOAdr  S1M-1T -31C0;      PM-2 -$5;  MP-l,$lflE-2  -  1*0:      H-3MA. 
&£G- 1  -375;       33V  ■  l  ,2  or  3  -  |6i,       SI  J  2,3  Of  4  -350.      fi^S 1 .  ?RA- 1  or  3  -1*9 
3396  4  Of  S.  3WC  1  -315.      67lB*-  -(»      ?eiM -H4D 


HJ9 


SB 


I 1«  mil 


DUST COVERS 

BY  COVER  CRAFT* 

=  Large  selection  in  stock  lor  rr*n  Him  f  tct.= 

CoWimJCWMZ  Iff,  TS5.  HT^i  t  5  »  WW  M0  HI  SlS-1 
0»afc*  FM.  Hit,  US*  RV«  SFR*.  TT+i  1*0000  TUB  L7.  LT5 
COM  I  El      ll*     AIL  MO0EL5  STOCKED* 

All  for  one  low  price S.95  ea 


TOROID  CORES 


Pn«i  l«h  iOf  l-tooc*       rj*oudio%  \Ot 


rsi 

T2S-2 

hm 

TB-17 


35 


J!  1.1 


T30-6 

T30-1? 

T30-32 

T37.2 

T37-S 

737. tT 

■    1T44-? 


40 


SO 
M 


TM-6 
TS0  17 
T5CS2 
TU-2 
TU( 


.70 

.so 

90 
.70 

SO 


aw  lOoeiV  item 
T200-G       4 
TEAS?        B0     T?25  5 
TfiQ  2  *       TK5-2B 

1MB  95     T300-? 

TS0-33       30     FjoO-Sa 
1157-2     3.00    T400-2 
TlSM     323     T4Cfr5?  12 
TZO0-2     3  SO     TS20-2     22 


6 
I 

6 

a 

13 


Piinl  S  Lmo  KWi  (w»fl  *T 26.  aturwl  01*0  (iwil  panel  #250  SlJ*m»iG'*f* 
2J0  &  KVVU  3*0  aim,  ■(  l2£ii  ip-*r  Ori  1^2  kwwjk  «>  hart  s  ■at  t» 
Paw  Cop*  31V1  |2i  95  75S-  fit  95  513F-3  ha  «!  i«s»»cor  |36  95 
CfT*U**  *'    H>Ou*nc«i  «  AxAfCP  1)   fffirfi.  S  Or  nor*  IfiiUT*  Crrr  5   7 

rim^  pro  i<"WTm    itio  i  ml  ■  mm   m      io«Mf  caier***  -  j 

KWW2A   fj*ie«  <■<*•  t7T>?*3*aiO  LiTSlt;    or   970-2433M«  0OT)  i- 

ieiMi-2A    M LAt  "  "■  ■•■■■  U  mm  OO**  taint  m  Apem  i b*< 

TRiaiarlb'  |CWk>2,   32S  Or  Mil    .  PoOttlfriiffiftoki  KR  2543-1 
PAHPaL  UCTCA3  f«#»/  *y  moil  Cflimi1  B«*      IfOJH  CHOCE 
UKtuntbfi  FlRnri    S  LmeCW     S»  9+9*  W    •    F455FA-03    *    SOCHI    |M9 
"75A  4  -  5SFJ-909I  »  ■  455J6D  ■  6  Kill  3473    or      52t9i5'  M  *  4S5J5  *  S6T5 

i  out)  a*iichi*  j$g  1075  do  QCHfMtliA]  J&y  as        2SS  o*j9  00  (7SS-)  1*995 

10070-*  0(Vntt  "AC"  tjfid  i*i(tfl  *Df  JPtufV  t*ileh  repaid  an  KWM-J  (I  32S-      I  15 
1  Poti:  376-7*04-00  IKWM-&32S  tnic  oflin]-32fl.  37S-2l51'0dJ  (718*3  ftFW]-(12 
1  KWMlflQ    la    HF'3ffl*   Con^ir.kan    Kliu,        Irkjlucloi  A3  lawfH»  F.tlef. 
OviilLalDr^Ovan,  -060'  ROM    A  "HF1»Q"  EtnUnn,  plu*  ^iliuctoni        1590 
SW-281  Duk  Mikt  (59,        MU-2A0  Mnb4«  Mike  (3S       AC -W30  Hhci*!     f  *4 
KWKiaa  Spoor*  Pfooouo*.  uor^r  uiw       ac-3«q  3250 

■  imrao  H*w  P^om:  1«0Hz  ft99.  3«Ma  |n9:  1  KHi  H».  3  KFte  399 
COLLMS  EOUMCHT  OH  HA*>  Wi  TSJU  3?S-V  7*5  V  75Si,  755  38 
74&3C    KWM  ?.A     30L-;,  399C  V  302C-3.  KWHOB 


lo-TECH-  MAGNET  WIRE 

15KV  •  220 C 

Fvrm*  ijpBQAcater  ^  4  y^rt  n  notf  L  ■  n  u  1 1  — 0^  P 


NEW  TUSE  SPECIALS: 
3-S00Z  eiwac.  $145      (Pent a    $105 

3"1OO0Z  iEimac;  $750 

3CX2500A3  f  816T  ec^maq....  $700 
3CX2500F3  iEiMACs  ,.♦..♦♦.,....     S99S 

3CX10h0O0A3  (tiMAc::  $1500 

4- 400  A  LEJMACI  $189      J  PENT  a  ]  $  169 

4CX1000A  [PCWTA] $499 

S72B  lcetroni  $  99    <PE*TA)   S    6fl 

&11A  jPC«TAi$lS    IHOFUZ  UBEl     $    22 
6146B  fPCMTA  I  $15    fMTh  pajri    $    3B 

PLt72  t  B295A  eha*c  i $995 


KWM-2A  TUBE  KIT 


$145.00 


tin     ifii>wgB  "  "  J    h4mw 

32S-  TUBE  KIT 

;vw  6ubb  MP) 

75S-  TUBE  KIT  . 
4CX2508  (I'Fma  i 
4CX300A  (PENTA  ) 
6JB6A,6KV6A.6KM6  $15.50 
6LQ6.  6KD6,  6JSSC  $1650 
GLB6T  6Mj6f  12JB6  $17.50 
12B¥7A  $10.50 


$12500 
$  95.00 
$  95.00 
$145.00 


<1DD"   >lOff 


ioawo  .3ar 

12AWG  J2f 

n  awg    -g.- 
1S  AWG   .13/ 

ii  awo  ,ior 

W  #WO    .D7f 


25/ 

IV 

IDT 
,57f 


<  ■  :c 


«AW<1 

if*  AWG 


.05/ 
.04,' 


>E00' 


0*3/ 
039/ 
031^ 


c,0O      »"0O 


21  AWG    j03/     02V 
»  AWG  1  cmiiFOf 

.osr    Did/- 


1115  JOSES  STREET 
0M4/M.A£    WIM 

402-346^750 
FAX;  402-346-2939 

CATALOG  i  Nr*  *««.    Frw  villi  arrfir  m  SINU  S  >!■  cirl«  HIS  W\ 


mm 

aor  -no  *«  fe. «  «  to  o. 
MtpUMOB  ;£wOiDm 


Owm  In  C^«i«,  COO  *n™  t»i 

V:ji  MC.  JUMEFLCAN  FlPRCU 


SURPLUS  SALES  OF  NEBRASKA 

WHER£  THE  HARD  TO  FIND  PARTS  ARE  FOUND   AND  ON  HAND 


J 
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MorseMan  Plus 


THE  BEST  JUST  GOT  BETTER! 

Mors&AfaflPtus  -  THE  premier  Morse  Code 
trainer  now  incorporates  mouse  support,  impro- 
ved Famsworth  method,  improved  code  teacher, 
an  expanded  information  base  ami  many  more 
new  features! 

Mors&iiMn  Plus  will  take  the  newcomer  from 
ground  level  to  expert  in  record  time!  It  ts  an  ideal 
trainer  for  the  potential  ham.  MorseMan  Plus  b 
great  for  licensed  hams  who  want  to  upgrade  -  no 
need  to  wrestle  with  code  tapes  or  on  the  air  prac- 
tice when  you  can  use  any  and  all  of  the  advanced 
features  on  M&/50A£a/r  Plus  -  a  true  random 
character  generator,  random  word  generator, 
ASCII  text  file  create/send,  true  random  call  signs, 
true  random  FCC/VE.C  type  tests  that  keep  track  of 
your  progress  as  well  as  a  random,  reaJtaoc  on- 
the-air  QSO  simulator  that  sounds  just  Ilka  the  real 
thing!  Plus  many,  many  more  options.  Mor3&- 
Man  Plus  even  features  CPU  INDEPENDENT 
TIMING  so  that  you  don!  have  to  worry  about 
setting  rt  for  your  computer* 

Unlike  other  CW  trainers,  Worse  Man  Plus  was 
designed  by  a  CW  expert  (NE*I)  ^-ho  knows  what 
rt  takes  to  get  to  that  high  ley^  ol  proficiency  Other 
trainers  doni  even  come  clcca!  (Hundreds  of 
satisfied  users  can i  be  wrong!)  You  can  get  M&r- 
s&Af*n Plus  for  $24,95  (plus  $2.00  s/h)  PLUS 
the  next  major  update  FREE! 

If  you  want  to  become  a  licensed  ham,  upgrade*  or 
just  enjoy  CW  then  M&rseM#n  Pius  is  for  you1 
Give  us  a  caJi  s±  1  -«00-525-7235  and  order  youm 
today,  or  order  from  our  BBS  at  {205)757-1349 
(300-1 9200  baud -24  hours).  V'tsav'MC  accepted 


..§ 


7\  Renaissance  Development 

f  j  Box  640  -Killen-AL-  35645 


CIRCLE  14  ON  READER  SERVICE  CARD 


COMPUTERIZE 
YOUR  SHACK 

Control  up  to  eight  digital  radios  simultaneously  from 
your  MS  DOS  microcomputer [  DataCom,  Inc.  offer*  a 
series  of  software/hardware  packages  that  Interface 
with  many  current  synthesized  rigs.  These  Include: 

ICOM  735,  IC-761,  IC-781.  IC  R7000.  IC-R71A 

Yaeiu  747,  757GX,  7S7GXII,  767,  960D 

Kenwood  TS-440.  TS-940.  TS-140,  TS-SB0,  711.  SI  J. 

R5000 
Oatacom  couldni   pe  simpler  to  install    The  user 
doesn't  need  to  know  anything  about  MS-DOS — the 
installation  program  does  it  &i\\  After  installation,  The 
user  sets  trie  parameters  with  menus. 

These  packages  allow  complete  control  of  these  rig* 
from  the  keyboard,  and  more!  Datacom  adds: 

*$can    functions    added    to    radios    that    don  t 

allow  this  from  the  front  panel. 

*  Frequency  and  associated  Info  memory  limited 

only  by  disk  storage, 

"Tabular  screen  display  of  all  of  the  channels 

stored  in  memory,  along  with  a  full  description  of 

each,  including: 

—mode  (LSB,  USB.  FM.  etc) 

— eight  character  alphanumeric  description 

—signal  bandwidth 
•continuously  variable  scan  delay  from  100 
milliseconds  up 
*«  full -featured  logging  utility 

OATACOM  IV  new  shipping— Many  new  features 
AVAILABLE  FOR  IBM  PCr  XT,  AT.  fi03fi6  256K  RAM 
PROGRAM  WITH  INITIAL  LIBRARIES  129.95 

R5-232  TO  TTL  INTERFACE  ONLY  (NEEDED  IF  D0NhT  HAVE 

MANUFACTURERS  INTERFACE} 
EXTERNAL  INTERFACE  ALLOWS  4  RADIOS  129  95 

INTERNAL  PC  INTERFACE  W 1  SERIAL  &  1  RADK)  PORT  129 ,95 
SPECTRUM  ANALYZED  MODULE  {CALL  FOR  PRK£) 

COMPIETE  SYSTEMS  WCL  RADIO.  IrflWACE  COMPUTER 

AVAILABLE  {CALL  FOR  PRICE) 

DATACOM,  INT. 

BOX  5205 

HOLLYWOOD,  FL  33083 

(S00)  780-9505    FAX  (305)  987-4026 
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Uncle  Wayne's  Bookshelf 

Aw  right,  a  'ready!  NOW,  the  popular  electronics  and  amateur  radio  books  you  Ve 
been  hounding  poor  old  Uncle  Wayne  for  are  here!  Now  you  can  build  up  your  9£ 
hamshack  library  with  these  soft-cover favorites .  .  . 


01 P22  •  The  Rachel  Radio 
Handbook 

by  Jonathan  /„  Mayo  KR3T 
an  excellent  piece  of  work. 
Well  worth  reading  for  both  ihc 
experience  J  and  lite  fie*  pneka- 
tccr  the  Jelmit^L e.uideto  ama- 
teur picket  operation  ' ' 

— Gwyn  Reeds  W I  BEL 

Oak  $14,50 


OSCiw  «  Shortwave 
Clandestine  Confidential 

fry  G*rry  L,  Dexter 
FastfutUtg  reading     ■©*   bonk 
coven  jil  clandestine   hruodcj 
iag.  country  by  country—  tells  fre- 
quencies   mher  unpublished  mfor 
malum    tp>  —  [tivuf|EtJtv  -  freedom 
fighters— rebel— anarchs  radii*— 
secret  radio — covers  Jill    Current 
public  an  <>n  K4  papc^  $8,50 


TW  »)4-i  *     *  Mi    >        - 

AM  VI II  R 
RADIO 


T\-\llf    I    I " 


16S42  *  Shortwave 
Propagation  Handbook 

by  <k org e  Jacobs  W3ASK 
and  Ted  Cohen  N4XX 
New  revised  edition.  Conniois  up- 
ro-ihc  minute  information  and, 
charts,  and  guides  you  ihrnugh  pro- 
during  your  own  propagation  daia. 
154  pages,  paperback  S9.95 


HI Bft^  •  The  Beginner's 
Handbook  of  Amateur 
Radio— 2nd  Edit  on 

fry  Ctay  Latter 

CiMnbincj.  cheor  v  and  practice  in  an 
'-understand  formal,  and 
prut  kde>  mfornuiion  for  c  homing 
jrni  installing  radio  receivers  and 
transmitters,  antennas,  transmts 
viLiti  Itncs.  and  tot  equipment  41 K) 
pages,  -Ml  illuMralions        $1^50 


Lame  Code  Programs— (Available  on  SW  disk,) 
Inexpensive  complete  study  guide  code  programs  for  both  the 
C64/I28  Commodore*  and  the  JBM  compatibles.  Programs 
include  updated  FCC  question*,  multiple  choice  answers ,  for- 
mulas, schematic  symbols,  diagrams,  and  simulated  iVEl 
sample  lest. 


Novice 

Tech 

General 

Advance 

Estra  I  New  Pool  i 


IBM 
Pan* 

IB  Mm 
1BM02 
iBM(U 
lBMtW 
IBVtftS 


Commodore 
Pan* 

como: 

COM03 
COMW 
COMO? 


Price 

$14,95 
S14.V5 
S19.95 


IQMQ  I 2  *  Map  Library  by  Radio  Amateur  Calf  book  tnr 

Include  I  Prefi  v  Map  of  llie  Wur Id  4-color  40*  s  28" 

I  Map  of  Nonh  America  4<tj»ot  ST  x  35* 
I  Great  Circle  Chan  of  the  World  4<o|nr  30*  &  55 ' 
I  World  At  las  4^color2U  pages  SPIN) 


ARRL  BOOKS 


AR220O  •  Antenna 
Impedance  Matching 

A.i  Wiffmj  \.  Cars* 
Ad*iaced  amateur*,  antenna  design 
engineer  v.  leehniciaiu.  Mini  com- 
prehensive hook  written  on  using 
Smith  Churl v  in  solving  impedance 
rnatehi  n  ti  problem*  S  J  5 .  OU 

AH2472  *  Tune  in  the  World 

with  Ham  Radio  Kit  (8th  ed) 
Brand  New  Edition.  Easier  to  read, 
revised  test  cover*  ihe  question 
pools  on  .Novice  etarm  given  an 
^"ttmbet  \ ,  1989  and later  Cade- 
teaching  and  code-praciice  cas- 
sette* included  in  the  kn  Si 9.00 
A  ft 24 W  *  Tune  in  the  World 

AR2I47  •  Data  Book 
Vali  d  tolhe  Rl-  deiigjn  engi- 
neer, leiKnicun  Tjjnr  amateur, 
andc^perirncnter,  Ci*mmnni\  used 
tables,  charts,  and  thus*  turd4o- 
iLiuciutici  fimnalas. SII.00 

ARA.141  ■  Interference 

Handbook 
Written  (rum  an  RR  ileudi\  per- 
spective His  experience  in  solving 
interference  prtiblemh.         £12,00 

AR2S7I  •  WtFB's  Help  for 

New  Hams 

bjDougDeMmWIFB 
Guides  (he  newcommcr  ihrougn 
die  ma/e  of  new  operauflg  and 
lechnKat  procednies.  ?M\  together 
a  siai inn  and  gel  on  the  an    SI 0,00 


AR  -ARRL  1^0 

Handbook  (e7tned. J 
Cuaaiiti  over  !2iJOpageundt 
2100  tables,  fieurc-w    and  chjit-. 
Added  to  this  ejitii-n  are  ne»  an 
lenna  pfojeeta  Itu  liulmg  three  hi|ih 
|vr1tiruii4in,cVia|jis  lur   I44,  220, 
mid  432  MH/  designed  by  SteVe 
Powlishen,  KIR)  %33M 

-\»i  oo2  *  Solid  State 


SoiiJ  Sunt  fVkiV>i  t*  chock  fo 
good,  basic  intinmaiioii— cir^j.i 
dCkifH  and  their  applications,  and 
dest 'ripuons  of  reeei tTfv.  transmii 
ters,  puwer  Mipj>lkc\    jnJ  test 
CMUipment,  $12,00 

A H 2065  *  AHRL  Antenna 

Book 
The  ARRL  Amentia  &Hfk  repe 
sciii>  the  best  and  most  rug  his  re 
Carded  uitormath  w  on  anteitna  fun 
damenialt.  transmissida  line*, 
devtgn.  and  coiHirucTKw  of  *  ire 
amennas.  $11,09 

ARIiJSt.  •  ARRL  Operating 

Manual 
The  ARfiL  OfiMitmf!  Matm.i!  \$ 
packed  wuh  infonBttiOQ  ott fwi  to 
tttiike  the  besi  u>e  ol  yew  jtafnlW. 
includinf :  interfacing  home  cum- 
puterv,  OSCAR  t  VHF-UHF.  u4i- 
testing  SI5.00 


01 P044  •  44  Power  Supplies 

for  Your  Electronic  Project 

by  Robert  J.  Trainer  and 

Jonathan  L.  Mayo 

Yv'riEten  ul  the  hasic  level    |h  \\c\\ 

fpr  ihc  bepmncr.  The  reader  is 

given  enough  electronic  iheor>  to 

understand  the  concepts  opbined 

shfuosihi.iui  the  boot.  ^15.95 

IOW020  •  N6RJ  Original  2nd 

Op  b*  Jim  Rajfenx  SbRj 

A  new  cd*non  in  an  eaiy  lo  tise 
"wheel""  format r  Simply  dial  the 
prefix  and  htmnrJy  have  uvailahie 
Beam  hciJihii^s.  Conlinenl  tdentifi- 
La[ionsH  Zone  identkiiuofi.  histal 
rales,  and  nwre.  SH.  '15 

\b?W  *  Packet  User's 
Notebook 

by  Rurk  Rojren  K4ABT 
Over  90  diagranu  thou  tncil  and 
true  connections  for  popular 
TNGs.  trance i vers,  and  comput- 
ers, A  genuine  runs-arn.1  hulls  hnw- 
Uvdn  nitiniiuL  Brand  new'      $9.95 


ARI250  *  Log  Book- 
Spiral 


S3<« 


AR220  •  Operating  An 

Amateur  Radio  Station 
Designed  loimvcr  the  bajac 
ikes  the  hef  inner  Fnay  have  about 
euurptaEin,  amennas.  and  ero«.c- 
duirr>  $1.00 

ab::^  «  First  Steps  in 

Radio  h}  (Mug  lk\ta*'  WIFE 
Series  ul"  Q,S  T  tutk  les .  Bas  i  c  c  \p\a- 
nations  ol  ^ifcuil  cosnponentis  See 
componcR  nbkd  into  practi 

cat  circuits  and  how  the  circuits 
make  up  v  nor  f  aJio  gear        $5.00 
AR(H/I  *  Transmission 
Line  Transformers 

Cover*  t j  pe  •  i  it  ia  indi ng\ .  c  ore  rro- 
leiiab.  Iraciion-ai-ratio  witidin^i, 
prTtdences,  oiulnwiruhni;  and  *eri- 
,d  I Mn m'm uiiers,  haluns,  liinitjtiun^ 
.it  lii.ch  Impednnce  k  tod  umi 
L.iuipmcm  S I II .  00 

AR0I94  •  Antenna 

Compendium  Vol  t 
MjieruU  un  serticaiv,  t^uads, 
loops.  Vagi* ,  reduced  \uc  jnten- 
nas.  hjlum  Smith  Chan ».  Anten- 
na pi>ian/4iiun.  and  O&m  iflietexi- 
m>]  subjects  SI0TO0 

AR2S45  *  Antenna 

Compendium    Vol.2 
42   papers  cuvcring   verticals, 
>  aaii.  qujds  oiuliiband  and  hroad- 
band  spaarttft,  amenna  selcctwiL 
jrxi  rntk.h  rrmre $12.00 

^R04£ft*  WtFB's  Antenna 
Notebook 

by  Ikmg  De\£a*  H I  PR 
Get  the  hesi  perfortiunce  ooi  ^i 
unobLniMvc  «,  iie  antennas  and  vor- 
iiLitls.    Build   tuner  and  SWR 

bridges $8.00 

AR0343  •  ORP  Notebook 

by  Doug  D*\fa*  WtFB 
Prcseni*  consarucuon  projecti  for 
the  QRF  i»perator.  from  a  simple  I 
wait  crystal  cnrHrtfllcd  tran^mmcr 
to  more  eompJei,  iranice^>e*  dc- 
*\p&-  $5.00 


091  >::  *  The  World  Ham  Net 

Directory  br  Mtke  Wtikawski 
New — second  edition  now  uver 
f-HKl  rit-i  hiiiingb;  Tins  hook  uttftH 
duecs  the  special  interest  ham  radii  ■ 
netWDtfci  and  shovrs  yoo  sthen  and 
where  you  can  nine  them  tn.  $9.50 

01P29  •  The  I  If  unrated 
Dictionary  ot  Electronics 
(4th  Ed,  19BB> 

by  Rsfu\  P.  Turner 
and  Stan  Gibilitco 
Over  4fr!  detailed  drawings  and  dl- 
sgfami,  Over  27 JJQQ  terms  art  ttd- 
dressed  in  650  pa yes  Provides 
clear ,  brief,  and  etK>  lb  under 
id  de  1 1  nktou  An  e  ncc  I  lent  dk 
rjrmary  (w  the  hobbyist  or  profes- 
shwal,  $34.95 

I5A002  *  Scanner  and 
Shortwave  Answer  Book 

by  oVn  Cmie 

^v  in- r her  you  have  difficulty  cakta* 
lfltm|  world  lime  /ones  or  are  try 
tn|  [ii  figure  out  kilohert/,  mega- 
heftJti  and  meter  band,  this  book 
w il  I  pro v  tdc  rhe  answers ,     $15.95 

i"HN((  -  1990  International 

CallOook 
Lists  500,000  lieeiueil  radio  am*- 
lear*  in  ihc  countries  outside  North 
America  Covers  South  America. 
Europe,  Africa,  A<yia,  and  the 
1'jljI'il  area  (exclusive  ul  Hawaii 
and  the  U.S.  pos&e&tionsj,   $J4I.U0 


ARRL  License  Manual 
Be^Linmnj!  with  tune  tn  the  Wattd 
*tth  Hum  Rii&n  fur  the  Vovicc  and 
pruf  reusing  througri  the  cnueaMv 
acciaimed  ARRL  tkmtr?  Idanmit 
semes  fof  the  Techmenn  through 
Ettra  Class;  you  s* all  find  passing 
-..ilM  eaant  clement  .i  tnap!  There 
arc  accurate  ie*i  up  Ian  at  ions  ul 
the  rmlerial  coveted  a  I  out:  with 
FCC  question  pools  and  answer 

\k         -  Technician  Class 

License  Manual  $£.00 

AH2>N-  ■  General  Class 

License  Manual  56.00 

AROlbfi  *  Advanced  Class 

License  Manual  $5,00 

AR239I  -  Extra  Class 

License  Manual  SK.lHl 

■\E*i>iiu  *  Vagi  Antenna 

Design 
Htm  Rurfm  published  a  *cnes  of 
jt;  u  Yafis    The  rnaierial 

from  ibcyc  art  jctc.s  I  hat  is  presented 
bete  was  polished  and  espanded  b> 
Dr  Latium.  Sl^.OO 

AJU073  *  Novice  Antenna 

Notebook 
Novices  will  learn    among  other 
lhinev  how  anccnruis  operaie.  and 
what  governs  their  cffectiven 
far  %hon-  and  lone  -dt%iance  eom- 
muiucafioa, 


ARIW^  *  ARRL  Repealer 

Directory  1983-1990 
This  edih on  u  14 H  larger  and  in> 
vludes  iwer  475  beacons  coven ne 
freu|urnc<es  from  14  MHje  to  24 
QV\r.  You'll  also  Itnd  ovei  1 3^300 
regular  repealer  Li$filtfs  and  oyej 
2200  dig  Lpejceri  JJ.00 

AR2IW  *  •  Complete  DKher 

2nd  Ed.  by  Bo*  ticket  *VK\t 
You'll  learn  bow  to  hunt  DX  and 
flow  to  obtain  hawd-toect  QSL 
cards  SI200 


0SA95  •  Easy-up  Antennaa 
for  Radio  Listeners  and 
Ham  s         by  Edward  M.  Soli 
Like  to  learn  how  lo  construct  low- 
cost,  easy- to- erect  antennas  '  Rat) 
up  Antennas  will  help  you    $16.50 


0ID40*  DX  Power; 

Eff  ectiva  Techniques  for 

ftadio  Amateurs 

*r  Eugene  R  T\Utm  KSRSG 
25b  pages.  ![)<lliKrr;i!n>ns     $9-50 


02C.10  »  The  Commodore 
Ham's  Companion 

byJimGrubbsMM 
loll  pages  of  useful  mfnrrnalion  on 
electing  a  CofRrrwdore  computer 
fur  the  bam  shack,  where  to  find 
^pcciaiLrcd  profflfas,  the  Com 
modore- packet  conneclion^  and 
mtu  $9-50 

fUM  |  •  Shortwave  Receivers 
Past  and  Present 

Edited  by  EredJ.  thlerman 
Concise  gunk  to  200+  shonwave 
receivers  manufactured  in  the  tasl 
20  years  fJo<n  kev  informatkm  on 
each  model  including  coverage, 
display,  circuit  type,  perfwrmancc .. 
new  value,  used  value,  etc.  Phocus 
OH  iriosl  models  The  Blur  OiniJ,  of 
ihurluave  radio  VaJtlC,  t9ft7,  104 
riiftOVMll  S6,95 


VR0477  •  Low  Band  DXlng 

w  ro  meet  the  challenges  of  the 
different  forms  ot  160.  80.  and  40 
merer  propagation  with  effective 
antennas,  equipment,  and  operai- 
m%  uxuegies .  S 1 0 .00 

;     -  .  *  Your  Gateway  To 
Packet  Radio    2nd  Edition 
Ptllcd  with  information  fof  ail  ami 
icurs,  TelEji  everylhsngyou  need  lo 
know   about   thts   popular  nev* 
mode;  how  to  ^ei  sraned.  &\mp- 

mentvou  need,  and  more     Sl2,00 

• , 

AR2456  •  FCC  Rule  Boofc 

(Ithed) 
Th  IJition  w  almost  50H 
fatter.  The  lutonal  chapters  in  the 
irnm  i if  ilte  hook  are  a  major  up 
grade  over  the  pre v u.his  ed  i to ns.  A 
must  for  every  active  radio  ama- 
teur  49.00 

-\R2I7I  ■  Mints  and  Kinks 
Find  the  answer  loihai  tricky  pnob- 
km  Ideas  for  setting  up  your  pear 
for  comfortable  and  eflkieni  oper^ 
anon  S5.00 

AR210?  »  Satelliia  Anthology 

1  k-  L;ite:il  inft>nnaln  mi  on  OSCAR* 
<>  through  1 .1  ns  well  as  the  RS  satel- 
lites InforntattiMi  on  lheu.se  of  diH' 
mode*,  track  i  ii^,  antenna-- 
RUDAK,  microcomputer^  and 
mure*  S5,0fl 

^Rttub  •  Satellite 

Experimenters  Handbook 
l.'nder  one  cos  a  iv  nsnai  the  Am»' 
u.-ur  Radio  Operator  needs  to  know 
in  order  to  LtntimunieaLe  through 
OSCAR  satciiii  $10,1*0 

^ ^^^» 

AR2$9e  *  Space  Almanac 

Ayr  Anthony  R  C  urfis  K.ih  \  A 
I  ri  inordinary  book  Captures  The 
hft'jihtiktng  recenl  ne«s  from 
space.  Incivdes  about  40  pafea  on 
Amateur  Radio  ^atelliln  Find  <d- 
most  anyihing  you.  might  war*  to 
know  about  n«n;*  trip  to  the  stj 
9NI  pages,  S20.«l 


OICW)  •  Master  Handbook 
of  1 001  Circuits— 
Solid-State  Edition 

ft v  Kendall  Webtier  Seat* 
With  this  oui^tanding  reference 
hand,  electronics  hobbyists  £ 
professionals  will  never  have 
search  for  whemati^  acjin  Co 
pietels  updated,  the  'biKik  i%  its 
<Migh\\  mde%ed  and  all  1001  c 
cuits  are  clearly  i  Must  rated  4 
pages,  $19.50  soft  cos 

05H24  *  Radio  Handbook, 
23rd  Edition 

Wtiliem  I  Oft  Wte 
This  book  is  filled  with  840  paj 
of  everything  you  wanted  to  in 
about  radio  ciimmuntcanan  Y 
u  ill  get  an  indepth  study  of  AC/1 
fundamentals,  SSB,  antennas,  a 
pEtfiers,  power  supptteK.  and  rno 
%2 V.  50  hard  cover  ot 

03ROI  •  World  Press 
Services  Frequencies 
fRTTY) 

It  Thamm  flarnngi 


A  comprehenstve  manual  coscr 
Radioteleiype  news  montionn| 
coma  ins  all  informal  ion— antcm 
receivers,  icrrninal  units,  pi 
three  estensive  frequency  t i^ 
Cover?.  tiS  Wurld  Press  Serv 
broadcasting  in  English  "1 
Original  Press  Book  "  S4  pages 

IOD090  •  1990  North 
American  Call  book 
lasts  over  500.000  licensed  rai 
amateurs  in  alt  countries  <if  No* 
America.  Gives  calls,  names,  i 
address  i  id  urination-  S2H. 

05PJQ1  •  First  Book  of 
Modern  Electronics  Fun 
Projects 

FJtiedbyAslSaJtJx 
Looking  for  a  way  lo  have  ft 
increase  vour  technical  etperti 
and  save  roones  —  all  at  the  sa 
tiisic '  This  unique  eompendiu 
chock 'tnl I  of  projects,  will  sir 
you  how  $19. 

05C63  *  Commodore  64 

Troubleshooting  & 

Repair  Guide 

by  Robert  C.  Rrtmm 
This  book  *ill  euide  sou  step 
ilrp  through  the  com  plexites 
makiric  simple  repair n  lo  yo 
CnmmodL>reb4  S19- 

05Clfi  •  C64/12B  Programs 
for  Amateur  Radio  & 
Electronics  by  Joseph  fa 
The  electronics  hobbyist,  pr 
gramner .  engineer .  and  leebmcs 
wdl  cmos  ihe  Lask-orienied  pr 
grams  Uw  amateur  radio  and  elc 
ironies  in  this  book.  $14,1 


Ofa^i^  -  //*/<? 


I"'.  Solid-State  Projects 
You  Can  Build 

by  Rudolf  R  Graf/ 
Gt0qpj,  What™ 
jvc  yew  searched  for  challenging 
novarive  piuj«xt*.  imaginatively 
'signed  and  siJI  I  ful  ly  debugged  10 
mutate  vour  own  ureaiiv  e  think  - 
| '  lr\d.  this  book  ■*  as  written  for 

«uj siu.50 

Kti2  •  RTTY  Today 

ly  /Jteif  Ingram  hdTW'J 
k  new  and  only  up-to-dale  RT- 
i  hinA  in  existence  Covers  all 
:eta  oTRTn*— RTTY  and  Home 
«mputers--mosi  ctifnpreheti 
FTY  jruidc  ever  published  Fully 
iiMiJid-d.  A  mail  for  RTI  V  runs. 
2pagci;S8<5» 


c  m  •  The  Commodore 
Hem's  Com  pan  j  on 

byJimGtttbbt  h'9EI 
0  pages  of  u&cful  i  nf orrrui  u*i  cm. 
iccting  a  Commodore  computer 
'  the  ham  shack,  where  In  find 
dallied  programs*  [fit?  Com 
idnr* -pack hi  1.1  m  nee  lion,  and 
jic^ S».5u 

M22I  •  US  Military 
Communications  {Pari  1) 
:<il*  with  US  Military  vornmuni 
iHtn  channel*  on  shortwave. 
»vcr%  Frequencies,  background 
t  petal  lopointJrcqucncic*  for  the 
dipping  Japan  and  kunMib  JndN 
and  Pacific  Oceans*  and  more, 
> $12.95 

:  -  US  Military 

tications  (Part  1) 
»e»  US  Coastguard.  NASA, 
\P,  FAA*  Dept.  df  Energy,  Fed- 
jii  Emergency  Management 
jency,  Disaster  Corn mun Lea- 
rn*. FCCm  Depi  of  Justice,  From 
KC  to  907JKC.TO  pages, 

SI  2,95 

M223  ■  US  Military 
Communications  {Part  3) 
u%  pan  complete?,  Ihe  vast  overall 
'queiicy  Jisl  pf  tJS  Miliuir  v  ser- 
es, from  8991  KC  to  27.^44 
7lt  pages S12.95 

r>Mi  *  1990  Shortwave 
Directory     6th  Edition 

by  Bob  ftrme 
i  excellent  reference  for  North 

merican  shortwave  listener*,  this 
ter"s  hibJc  \\  crammed  with  Lip- 
late .   accurate    frequency   and 
-r  information  from   I0KH/  la 

JKH/  116*5 


I0A343  •  All  About  Cubical 
Quad  Antennas 

by  William  Orr  W6SAJ/ 
Stuart  Cowan  W2LX 
The  "Classic'"  on  Quad  design, 
theory,  eorrvtruction.  operation. 
New  feed  and  matching  systems. 
New  data.  S9.50 


HiV  H4  •  The  Radio  Amateur 
Antenna  Handbook 

h*  mtiam  Orr  W6SAJ/ 

stwvtct****  mm 

Vagi  beam  ihcory,  comtruetiaaL, 
operation.  W,f*  beam*.  SWR 
turves.  Matching  systems.  A 
"muvf1  for  venous  DXerv  SI  1 .50 

I0A346  *  Simple.  Low-cost 
Wire  Antennas  for  Radio 
Amateurs 

by  William  Orr  W&SAI/ 
Stuart  Co*  an  W2LX 
All  New*  Low-cost,  multi-hand an- 
tennas, inexpensive  beami  "fi». 
viMtrlc"  antennas  for  hams  in 
"tough"  tocttionii  New  data. 

$11,511 

Uiau:  -  Alt  About  Vertical 
Antennas 

Smart  Cowan  WMX 
Effective,  low -cost  vertteah    10- 

i  mi  it  i  [>\,  ii  mi  J  tih  j  ml,  compact 
verticals  for  MiitiJI  spaces;  ground- 
ing, test  equipment:  lightening. 

SI  0.50 

10AM7  *  AN  About  VHF 
Amateur  Radio 

by  William  Orr  W6SAJ 
D\  propagation,  VHF  Vagi  and 
Quad  beam-.,  repeaters  and  how 
they  work,  OSCAR  satellites  and 
how  louse  them.  SI  1.95 

16A24  •  Vertical  Antenna 
Handbook.  2nd  edition 

by  Foul  tt.  U*  \6PL 
A  ClalliCl  Reprinted  with  updates, 
including  an  addendum  on  anlennu 
design  for  160  meters.  A]ko,  feed- 
ing and  match  in  g.  shim  verticals, 
ground  effect*,  and  more. 
I  }I9  page*.  pjperKick  $9.95 

09V 1 1  •  The  Basic  Guide  to 
VHFAjHF  Ham  Radio 

by  Edward  St.  SoU 
Thih  book  provides  a  first  rate  in- 
troduction tu  lite  on  the  2  6  and 
1  25  meter  hands  as  well  as  23, 33, 
and  70  CM  S6.S0 


04M54  •  GGTE  Morse  Tutor 
I'loppy  disk  fur  IBM  PC  XT.  AT. 
mul  compatihles.  Learn  (he  liner 
national  Mnrse  eude  nr  improve 
your  capabilities.  One  diskette  w  til 
take  you  from  beginner  through  <t%- 
tra  class  in  easy  self-paced  lessoes. 
Standard  ur  lamswunh  mode. 
Code  speeds  from  I  lo  over  L00 
words  per  minute.  $19.50 

rtf  E94  *  Crash  Course  In 
Electronics  Technology 

by  Lotus  E.  ErrnzrlJr. 
With  a  proven  formai  of  pro- 
grammed ins]  ruction.  I  hi*  hook 
teaches  you  the  basics  of  electricity 
and  electronic^  m  a  step-by -step, 
easy-tci-understand  Fashion. $21 .50 

aiS033  *  Talk  To  Tha  World: 
Getting  Started  In  Amateur 
Radio    by  Jamn  P.  Inn  E3JD 
and  \forion  AY*  if  r  .VJ.WA" 
Pr  o  v  ides  i  rif onnatirjfi  and  praciic  a  I 
tips  on  obtaining  a  novice  license 
Authors  lake  the  mystery  out  of 
lechnical  and  pnx^dural  aspects  li-I 
ham  radio.  %  14.95 

D9SC2  •  The  Scanner 
Listener's  Handbook 

by  Edward  Soomrt  S2BFF 
Oct  the  most  out  of  vour  scanner 
radio.  Covers  getting,  sia/tcd .  scan 
ners  and  receivers,  antennas,  coax- 
ial cable,  accessories,  computer 
cunt  rolled  nsonitoring.  more. 


05E5I  •  One  Evening 
Electronics  Projects- 

by  Catvitt  ft.  Graf  and 
Richard  S.  Gun 
16  prajevtv  that  can  he  assembled 
in  i  simple  home  workshop,  a 
raltagc  detector.  m^I  id -state  tele- 
phone bell,  a  transistor  audin 
amplifier,  and  13  cahers,  This  is 
an  easy  in  understand*  enjoy- 
able guide  to  completing  baitic 
electronics  projects— -  with  just  one 
evening  \uurk  SS.50 

05P67  •  Msstefing  Packet 

Radio:  The  Hands-on 
Guide 

by  Dave  Ingram  K4TWJ 
Packet  rudio  is  ilw  linitcst.  moM 
rapidly  expanding  ntvn  of  amateur 
communications,  Written  for  the 
amateur  enthusia>t+  nta&iertnf 
Packel  Radio  will  put  you  on 
ihe  cutting  edge  of  this  digital 
comma  n  teat  inns  revolution. 

$12.50 

Q5S19  *  Shortwave  Radio 
Listening  with  the  Experts 
by  Gtrry  L.  Dtxitr 

Do  you  sif  for  long  hours  in  front 
of  a  radio  receiver  listening  to 
faint  sounds  and  noises?  Then 
you're  a  SWLer  or  PXer.  and  you 
can  probuhlv  use  some  help. 

$22,50 


TRANSMITTER 
HUNTING 

KADIO  DIMCTION 

nmoiNL.  siuriinrn 


01  TO  I  *  Transmitter 
Hunting:  Radio  Direction 
Finding  Simplified 
bvjmrph  D.  %1»rtl  AW?  I  and 
Thomas  \,  CaHrr  WB6t  // 

336  pages,  24S  dlust*  S 1 7.50 


03SW  •  The  Hidden  Signals 
on  Satellite  TV 

by  Thomttt  P.  Harrinfl&n. 
and  Bub  Co&ptr  Jr. 
New  hook  shows  and  lelb  how  lo 
tunc  in  the  mam  ihousandtof  TeJe- 
phone.  Data,  Was,  Teletype.  Fat 
simile  Signals  on  most  of  the  TV 
Satellites,  coders  equipment. 
Iioctkup^.  where  to  tune.  Only  honk 
covering  these  sec rcl  signals  on  the 
satellites,  plus  id L  subcan-icrs.  234 
pages  SI9,50 


05E53  •  ABC's  of  Electronics 
by  Eari  Jacob  H  air  n 
Learn  the  basics  of  elect  mnica, 
A  comprehensive,  well  illusirad- 
ed  look  at  the  fundamentals  of 
electronics  and  applications. 

112.50 


ISSt*'1  •  Communications 
Satellites  (3rd  Ed t ton) 

by  Larry  Van  Horn 
Include*  chapters  on  channeliza- 
tion band  plans,  transponder  iden- 
tiflcation.  international  saielliies. 
and  rrK^re  S7  JKl 


THE\^ORLD    $4.00 


■*--' 


-fafft 


\- 


06S57  •  1990  Passport  to 
World  Band  Radio 
by  tnterruWanai  Broad* am  ting 
Srrneei.  Ijd. 
You  can  have  the  world  at  you]- 
fingertips.  You'll  get  the  latest  sta- 
tion and  time  grids,   ihe    I990 
Buyer's  Guide  and  more.  3S4 
pages.  £14*50 


~ 


How  cart  the  World's  Best  DX  Map  com  only  $4.00?  Obvi- 
ously, a  serious  blunder  which  you  should  take  advantage  of 
before  we  discover  M.  This  is  ihe  only  world  rnsip  in  black 
und  while*  so  you  can  color  in  the  countries  as  you  work  them! 
Further.,  tt  has  almost  all  of  the  official  1ARU  400  countries 
on  it,  uhich  no  other  map  at  any  price  has. 


ODE  TAPES 
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i-flnthlrm  Htrmiih  ihr  wfitf '">.  «ujV.vJ  t  ttdr*  <rurir-  trns  i>tthiwinrtd\  nthams 

funm  ikrtr  Inrnxn  rkn  Oimzwx  «**«  lArmew  «tiv   k'iJetlMft-pnmf  Afmi 
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For  Better  QSOlng 

These  aft  books  thai  our  editors  feel  are  excellent  additions  to  every- 
one's reading  experience.  Although  they  are  not  necessarily  ham  radio 
books,  they  are  thought  provoking  and  timely. 

IBG01  *  "Surely  You're  Joking ,  Mr  Fay nmanl" 

fly  Richard  P.  Ftynman 
Richard  Fcynnuti.  who  wem  the  NdbtA  Prue  in  physxi.  was  out  of  the 
world  *  greatest  ifacofCtkai  ph^Hei-Os  jod  tfvtv^  on  outiiaeoiH  adweJBVre 
He  traded  ideas  »uri  tinaeui  and  Bohr,  discuucd  gunbimg  odds  » nil  Krt 
ihe  CJnrk.  and  KvompuiKd  a  h*lfcl  on  rhc  hpngo drums.  Tha  is  Feymnan'i 
aatomihing  life  Mors  —a  combunihlc  mitrunr  ut  high  inieFlrpencc.  unlimited 
cur  tffeity ,  eretn^l  ikepc  kiam,  and  ra  jfing  chutipwh  $H ,  9S 

1 9MU2  *  Chaos .  Making  a  New  Sclanc*  fly  Jam  ts  Gitirk 

Chain  nxurds  ihe  Nnh  of  ■  new  Hricnce  Thi&  new  science  offers  a  way  of 
seeing  order  and  pattern  where  formerly  onl>  die  random,  die  ert-atr ,  the 
iropredictaWc— in  vhon,  the  chartic— bad  becfi  observed.  After  reading 
Cham. ym »uM  never  k*A n  the  worid in ^utte fheuane  way  afim    £9.«5 

20M09O  •  Computing  Acrou  America 

by  Strvem  K.  Roberts  N4MRVE 
Sieve  Robens  ha.\  written  articles  for  7}  Mjfintute  about  the  icchnk«l  ii&peet^ 
of  his  US  lour  on  hii  reeumlwrti  hteycle  Thi^  hook  cover*  hi^  adventuj-cji+ 
people  he  met.  ftnd  H*.ci  r»e  ^^  If  yam  lifeMyk:  seemes  i  latle  eonrirnne. 
dseek  ihn  hixA  out  $9*45 


"Geiinh*1  $5.95 

I — nils   tf  the   beginning 

taking  you  through  the 

letters,  10  numbers,  and  ncc- 

■  ry  punctuation,  complete 

ilh  practice  every  step  of  the 

i>     ITie  ease  of  learning  gives 

Jilidt'iiL-e  even  m  the  faint  of 

■ft 


rii  -Back  Breaker"  %*r95 
i*    wpnf— ^Tode  groups  jjiatn, 

a  brisk  l3-»-  wpm  so  you'll  be 
ally  ill  case  when  you  til  down 

rntnl  Of  a  siccly-eyed  voJun- 
er  examiner  who  Claris  ^end- 
g  you  plain  language  cude  al 
d>    13  per.   You'll  need  this 

Era  margin  (o  overcome  the 
•eer  panic  universal  m  most 
at  situations,  You've  Lome 
is  far,  so  don't  get  code  shy 
tw! 


I 
I 
I 

I 
I 

1 


Uncle  Wayne's  Bookshelf  Order  Form 

You  may  order  by  mail,  telephone,  fax,  or  our  Bulletin  Board.  AH  payments  are  to  be  in  US 
funds.  Allow  3  weeks  for  delivery. 


73106  "The  .Stickler^  $5.95 
4  +  wpm— THiv  [t,  the  practice  tape 
for  those  who  survived  the  5  wpm 
tape,  and  it's  also  the  tape  for  the 
Novice  and  Technician  licenses  li 
is  comprised  of  one  solid  hour  of 
code,  Characters  are  senl  al  13 
wpm  and  spayed  at  5  wpm  Code 
groups  are  em i rely  random  charac- 
ters sent  in  groups  of  five^defi- 
mirly  not  memoriTabEc? 


Itemtf 

Title 

Qty. 

Price 

Total 

U.S.  orders  add  S2.50,  Canadian  orders  add  $3.50  -  Shipping 

Name 

TOTAL 

I 
I 
I 
I 
I 
I 

I  Street 


TOTAL  S 


73T2Q    "Courageous"       SJ,*5 

2(1  i    wpm— Con  graml  at  ions  j 
Ditty,  the  challenge  of  code  I  City 
is  *hj[  <,  gotten  you  this  far,  so  - 
dnn'l  quit  now .  Co  for  the  extra 
eJaas  license,  We  send  ihe  code 
raster  than  20  per.  It's  tike  wear- 
ing lead  weights  on  your  feet  |  Card  tt 
when  you   run:   You  1 1   wonder 
why  Ihe  examiner  is  sending  so  | 
slowly! 


State 


Zip 


:AE  GMC  DVISA  nCheck/Money Order 
„ Expiration  Date 


Telephone:  (603J  525-4201 
FAX;  (603)  525-4423 


Mail:  73  Magazine,  Attn.  Uncle  Wayne,  Forest  Road,  Hancock,  NH  03449 
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Number  35  on  your  Feedback  card 


de  K6MH 


How  About  It? 

When  this  column  started  in 
the  December  '89  issue,  down 
at  the  bottom  of  the  page  we  started 
another  thing  called  ''How 
About.  . ."  "How-abouts"  are  like 
the  Popular  Science  or  Popular  Me- 
chanics sections  I  used  to  love  when 
I  was  a  kid,  titled  "Td  like  to  see 
or  some  such.  One  "how-about*1  we 
suggested  was  an  instantaneous  ra- 
dio direction  tinder  with  parasitic  ele- 
ments rnai  are  switched  electroni- 
cally, which  wtll  sample  and  hold  a 
directional  reading  on  a  station  thai 
is  on  only  a  fraction  of  a  second,  for 
instance,  a  kerchunker  No  re- 
sponse yet,  such  as  someone  com- 
ing up  wUh  one  that  works,  a  hooray 
or  boo  for  the  idea,  or  another  idea 
that's  one-up  on  it. 

Here's  another  one,  maybe  a  little 
closer  to  home,  tho  it's  not  for  hams 
only:  How  about  a  wireless  remote 
TV  control  that  has  a  programmable 
delay  on  the  MUTE  switch,  so  you 
can  zap  your  unfavorite  commer- 
cials and  have  the  sound  come  on 
again  automatically  when  they  are 
over?  Some  years  ago  one  of  the 
audio  magazines  had  a  clever  circuit 
that  could  tell  voice  from  music,  and 
would  let  music  only  thru  if  you  so 
desired.  Any  ideas?  II  you  warned  to 
get  really  fancy,  couldn't  you  digital- 
ly record  the  first  few  seconds  of  the 
obnoxious  ttem  and  have  a  circuit  to 
recognize  it,  with  a  look-up  table  for 
its  length,  and  douse  the  sound  for 
that  length  of  time? 

Another:  Unisex  Velcro.  I've  want- 
ed this  for  putting  together  geomet- 
ric models.  Could  be  handy  tots  o! 
places  where  you  don't  want  to  both- 
er matching  A  &  B  types  opposite 
each  other, 

Surely  you  readers  ot  73  have 
plenty  of  "how-abouts"  you  could 
come  up  with.  So  how  about  it?  What 
should  we  offer  as  a  reward  besides 
seeing  your  idea  and  your  name  in 
print? 

AH 

For  years  I  have  been  allowing 
that  if  I  were  stranded  on  a  desert 
island  with  only  one  book  to  choose 
for  company,  I  would  select  the  book 
(call  the  "AH'T  book.  AH  is  my  abbre- 
viation for  the  American  Heritage 
Dictionary  of  the  American  Lan- 
guage- It  also  signifies  the  "Ahs" 
and  "Anas' '  I  get  from  digging  into 
the  treasure-trove  of  Indo-European 
roots  in  the  back  of  this  book.  For 
instance,  for  the  word  "amateur," 
the  AH  book  points  us  to  the  root 
word  "am  ma/*  where  we  find  Latin 
"amare,"  to  love,  and  'amicus/1 
friend,  with  related  words  such  as: 
amah,  amative,  amatory,  amoretto, 


amour,  enamour,  inamorata,  Mabel, 
paramour,  aunt,  amicable,  amigo, 
amity,  enemy,  and  inimical. 

Or  take  the  word  "health."  The 
root  is  Mkatk>,"  meaning  "whole, 
uninjured,  of  good  omen,"  with  relat- 
ed words  being:  hale,  whole,  whole- 
some, Eloise.  hail,  wassail,  heal, 
holy,  hallow,  and  Olga.  Interesting? 
You  should  try  a  few  words.  You  can 
get  hooked  on  the  habit  of  looking  up 
roots  of  words.  The  trouble  is.  later 
versions  of  the  American  Heritage 
Dictionary  have  left  out  the  appendix 
of  Indo-European  roots,  whtch  have 
been  at  least  95%  of  my  fun  in  using 
this  dictionary.  Now  its  not  much  dif- 
ferent from  Webster's  or  the  others 
Too  bad.  If  you  can  find  an  earlier 
version  in  a  second-hand  bookstore, 
grab  it. 

Enjoyment 

Some  of  you  may  have  followed 
the  PBS  series,  'The  Power  of 
Myth.'  an  in-depth  interview  of 
Joseph  Campbell  done  by  David 
Meyers.  The  one  piece  of  advice  I 
remember  most  vividly  from  Camp- 
bell was  "follow  your  bliss/* 

This  has  been  coming  up  when  I 
think  of  ham  radio.  Td  say  it  was 
bhss.  when  I  was  a  teenager  getting 
my  license,  building  a  transmitter 
and  getting  it  on  the  air,  hanging 
around  Standard  Radio  in  Dayton, 
going  to  hamfests.  talking  to  long- 
skip  stations  on  1 0  meters  in  the  day- 
time, with  local  rag-chews  around 
town  at  night,  broken  by  occasional 
wild  short-skip  openings.  I'm  really 
curious  about  ham  radio  today, 
who's  enjoying  it,  where  and  how? 
When  you  first  got  into  it,  where  was 
the  bliss  for  you?  Where  is  it  now? 
Where  do  you  think  it  will  be  tomor- 
row? Where  would  you  like  it  to  be? 
What's  your  fantasy  for  the  ideal 
state  of  enjoyability  of  ham  radio? 
Have  you  been  disappointed?  Dis- 
tracted? Lured  away  by  other  inter- 
ests? Have  QSOs  lost  their  zest,  be- 
come too  much  alike?  Have  those 
occasional  real  connections  on  the 
air  become  too  few  and  far  between? 
Is  it  easier  just  to  pick  up  a  phone 
and  touch-tone  a  friend  you  want  to 
talk  to  in  complete  privacy,  with 
noQRM? 

What  would  you  like  ham  radio  to 
be?  J  ask  because  right  at  this  stage, 
you  may  be  in  a  better  position  to 
bring  it  about  than  you  realize  Radio 
amateurs  are  an  asset  to  society, 
and  they  are  a  force.  If  we  really  gel  it 
together — coherent,  proud,  setf-reg- 
ulating,  curious,  innovative,  vigor- 
ously self-respecting,  our  global  fel- 
lowship could  surface  as  one  of  the 
greatest  forces  for  good  on  this 
planet 
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ROPA  GA  TION 

Jim  Gray  W1XU 


Jim  Gray  W1XU 

PO  Box  1079 
Pay  sort  AZ  85541 

April  should  provide 
some  highly  unusual 
DX  conditions  on  the 
HF  bands-  Be  particu- 
larly watchful  between 
the  3rd  and  the  10th. 
when  strong  magnetic 
field  disturbances  are 
likely. 

At  these  limes,  it  is 
also  possible  to  experi- 
ence other  geophysical 
and  atmospheric  ac- 
tivity of  an  unusually 
severe  nature.  On  the 
days  surrounding  the 
27th,  there  may  be 
some  milder  distur- 
bances, but  otherwise 
the  month  should, 
provide  some  spectac- 
ular DX  opportunities. 

As  always,  be  sure  to 
monitor  WWV  on  10 
MHz  or  15  MHz  for  their 
propagation  trends  and 
announcements  of  so* 
far  activity  which,  as  we 
all  know,  relates  to 
earth  magnetic  field 
activity— sometimes 
within  a  few  minutes 
and  sometimes  within 
a  day  or  twor  depend- 
ing on  the  kind  of  distur- 
bances observed. 
Major  ffares  are  ex- 
amples of  such  solar  upsets 

The  VHF  and  UHF  bands  are 
also  likely  to  exhibit  unusual  con- 
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ditions  during  these  times,  so  be 
sure  to  check  them  along  with  the 
HF  bands. 
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Power . . .  and  More ! 


FT-212RH 

Frequency  Synthesized 

VHF/UHFFM 

Transceiver 


The  compact,  versatile 
FT-212RHisa45watt,2 
meter  mobile  that  boasts 
a  lot  more  than  just  high 
power,  Inside  its  sturdy  com- 
pact frame  hides  an  impressive 
array  of  performance  features 
plus  high  reliability. ..like 
18  general  purpose  memories; 
one-touch  call  channel  memory; 
two  scanning  range  memories; 
CTCSS  on  any  of  the  37 
standard  tone  frequencies 
may  be  programmed  into  any 
memory  channel  Choice  of 
standard,  or  optional,  high 
performance  tone  encoding 
microphones.  The  FT-212RH 
and  its  35  watt  UHF  counterpart, 
the  FT-712RH  are  packed  with 
state-of-the-art  refinements... 
power  and  more! 


•Frequency  Range:  140-174 
MHz  on  receive  (144-148  MHz 
TX- Modifiable  for  MARS 
and  CAP).  Specifications 
guaranteed  on  amateur  bands 
only, 

*  Power  Output:  45  watts 
output  with  selectable  5  watt 
low  power 

*  CTCSS:  Access  any  of  the 
37  standard  CTCSS  tone  fre- 
quencies, plus  97.4  Hz  can 
be  displayed,  selected  and 
programmed  into  any  memory 
for  transmission. 

*  19  Memories:  Each  memory 
stores  either  programmable 
repeater  shift  or  independent 
TX  and  RX  frequencies. 


FT-4700RH 

Dual  Band  VHF/UHF 
Trunk  Mountable 
FM  Transceiver 


*  Frequency  Range:  140-174  MHz  on 
2m  (modi  Hable  for  MARS  and  CAP); 
43(^450  MHz  on  70cm.  •  Power 
Output:  50  watts  on  2m;  40  watts  on 
70cm.  Selectable  5  watts  low  power  on 
both  bands.  *  Fbll  Duplex  Cross  Band  Operation: 

•  Dual  Receive:  •  CTCSS  Encode/Decode: 

•  Remote  ControJ  Kit  Included:  *  Amber  BackHt 
LCD  Display  and  controls  with  dimmer  switch. 
•20  Memories:  *Diml  Antenna  Ports: 

•  Programmable  Scanning:  ■  MH-15C8  Mic 
standard:  MH-I5D8  Mic  optional. 


•  Automatic  Repeater 
Shift  (ARS):  Enables 
selection  of  repeater 
transmitter  offset 
automatically  when 
tuned  to  a  standard 
repeater  subband. 

♦  Programmable 
Scanning:  Scans  band, 
band  segment  or 

memories*  Scan  auto-resume 
with  carrier  drop  or  after 
5-second  pause, 

•  Tuning  Steps:  Operator 

selectable  steps  in  5,  10,  12.5, 
20  and  25  KHz  increments. 

•  CAT  System  Control: 

Provides  for  external  control 
of  VFO  frequency,  mode  and 
memory  functions  from 
operator  s  personal  computer. 

•  Amber  Backlit  LCD  Display: 

Automatically  controls  the 

brightness  of  the  display  back- 
lighting and  pilot  lamps. 

•  Tone  Encoding  Microphone: 

Choice  of  standard,  or  optional 
high  performance  DTMF  tone 
encoding  microphones. 

•  Digital  Voice  System  (DVS-1): 

Optional  sytem  which  allows 
local  and  remote  digital  voice 
recording  and  playback. 

For  information  on  these  and  Yaesu's  full  line 
of  products,  call  our  literature  desk  toll-free  at 
1  1800)999-2070* 


Performance  without  compromise. 


c  1990  Yaesu  USA,  17210  Edwards  Road  Cerritos,  CA  90701   Specifications  subject  to  change  without  notice. 


E 


I 


10  memory 


•N  V 

Including  new  "seek  scan" 
and  priority  alert. 


The  all  new  TH-225A  brings  you 
all  the  convenience  of  a  mobile  rig, 
with  the  portability  of  an  HT.  The 
TH-225A  has  all  of  the  features  as 
the  TH-315A  and  TH-415  A,  along 
with  these  BONUS  features! 


::htT»Tffi 


lock-out 


PB-1: 12  V.  800  mAH  NiCd  pack  for 
5  W    PB-2: 8,4  V,  500  mAH  NiCd 
pack  {2-5  W)    PB-3:  72  V.  800  mAH 
NiCd  pack  (1.5  W)    PB-4: 72  V,  1600 
mAH  NiCd  pack  (1.5  W)    BT-5 :  AA  eel* 
manganese/alkaline  battery  case 

PB-12: 12  V,  500  mAH  NiCd  pack 


rfl  T3#ffiiy-S  Mcffi 


BC-8:  compact  battery  charger 
SMC-30:  speaker  microphone 
SC-12,  13, 27:  soft  cases    RA-3, 5: 
telescoping  antennas    RA-8B: 
StubbyDuk  antenna    TSU-4:  CTCSS 
decode  unit    VB-2530:  2m,  25  W 
amplifier  (1-4  W  input)    LH-4,5: 
leather  cases    MB-4:  mobile 
bracket     BH-5:  swivel  mount 
PQ-2V:  extra  DC  cable 
PG-3D:  cigarette  lighter 
cord  with  filter 


Intelligent  2 -way 
battery- saver  ciri 


Ml 


TH-315A  andTH-415A  Features 


Receivers  from  141-163  MHz. 
Includes  the  weather  channels! 

Transmit  from  144-148  MHz  Modifi- 
able to  cover  141-151  MHz  (MARS  or 

CAP  permit  required). 


battery  pack  (PB-2)  provides  2.5  W 
output,  Optional  NiCd  packs  for 
extended  operation  or  higher  RF 
output  available. 

TSU-4  CTCSS  decoder  option 


Simply 
press  the  channel  number! 

^Bt  fit re*r  t 

When  12  volts  applied, 
RF  output  is  5W!  (Cable  supplied!) 


J^sed  to  check  the  frequency  when 
CTQSS  encode/decode  is  used. 


DTMF  monitor  also 
included. 

Belt  hook, 
rubber  flex  antenna,  PB-2  standard 
NiCd  battery  pack  (for  2.5  W  oper- 
ation), wall  charger,  DC  cable, 


Compare  service  manuals  are  avarfao/e  for  aH  Kenwood 
transceivers  and  most  accessories. 
Specifications  features,  and  prices  at*  subject  to  cftenpe 
without  nottce  Of  obligation. 


KENWOOD  U.SA  CORPORATION 

COMMUNICATIONS  a  TEST  EQUIPMENT  GROUP 

RO.  BOX  22745. 2201  E  Dommguez  Street 
Long  Beach  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 
RO.  BOX  1075, 9S9  Gana  Court 
Misstssauga.  Ontar  k).  Canada  L4T  4C2 
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